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(a) y^-^^'Rn(DV^ ^ y^m^ir^TM', 
( i ) ^ >(^g!E^P<^i^^M^«:»T. 

(i i) fl£^t;®#HSETl':*5V>rm^ >'^^'^'SCi:^'fb'^tl=S:^M^-^> ->fe7CTR0 

(i i i) mv y<o^^^BM. i3 i t>*KNMR v'^^•^;^<^tt:^|fi]<^'^^b436^^^ 

(i v) m^3e$tL/.:-vhV^';^*^:^'fbLT. ^ ><^>@eiRHf^ti-J&. 

c: ^ J; ; :feJ:t>\ 

(d) (b) tC:f5V^-C#<bn7tie|fi]1t#t. X^ (c) tl:fev-T#ibtL/i@E|6]1fm 

ffl3 (b) JLm\ 

{v) ^V:^ -i y<r>m^<r)m^mM'^%'C. _ 
(v i) Mi^K^^Ttc^v^r, ^iJ' >/N°^'K=lr^<I:'^%tg§B!b$-*-f ->^7c 

TROSY NMRJ^^iJ' h;v?rffiv>T#e:h-'2>. -e<^@B[Rj^)KtC'£K^ U/c 

(v i i )■ ^ K;^-f ><?5mTffi=^^ is Jir/^NMR v^'--^;voW:^[n](^^'fbJ::d^'b, 

(v i i i) mwz^^f^ti-^ :^^MnitLx. mv^^y<^w>\^^^t-t^. 

MIB (b) X@7&^ 

( b ) itriB d^y^"^^ M.itf^mm'it^m t mm l v^^^t -cgEir# tt-c >& 

lt*:Sl t^l5«<^S!l^:^?£'e*^'C, ttflBX^ (c) tC^v^-C-^TCTROS Y NMR 
5 1 

m^M4\zmm<Dm^y3m-^^<^x. cici-e. mis (i i i) s e^t-r—^vv 

N-H^'^<OjiEiliiJ&*l. 0 2 A<^^&^> »fl«I^M*'-5'":^'J >^^D°nh'Sr2 3. OkHz 

miE# 2004-3122170 



#M 2003-400864 ^->^ 2/ 

1. 7 kHz i: LT. 

R;^^i^ h;v^fflv^T. k#i<^^ s jj^;^ if >^tcov^r#f>tt;^^ A 5 trosy(k) t "i) 
jr. &,T(o^ (1) : ^ . , ^ 

A 5trosy(k) = 2Sij 10.5 D°„h cos^'^i cos^S + (2/3) 5 i j I (1) 
i,j=x,y,z 

[lt*:S 6 ] _ 
if^^2tCifi«OSlJ^;^^T'^oT. miBX^ (b) i;i3V>T-^7CTR0SY NMR 

it5]J6lc|B«Oi»J5e:^-&-e*o-C. iit?. mria (v i i) S a u p e h U 

LT flj'^i 'Sr#T> 

j^E<D^^mi^Mir^. ^K>^'>l*i(^k#g<?):^tf>'*|-<^N-Hfe^o^^' 
LT rf'^j =S:#-Cs 

N-H^^OjiE^^n. 0 2 A<7)il^. »fi<J^=^*y^V >'^D%h'£r2 3. OkHz 
1. 7 kH z L-C> 

SY NMR^^i5^ h>'^=l:ffl^^T. k#@0^ ^ N^K^^ >^tCOV^T#)ptL/c A 5 tros 
y(k)i:i: ^>i'> JJiLT<^^ (1) : 

A 5trosy(k)=2Sij iO.5 D%h cos^"'! cos ^ j +(2/3) 5 i j I (1) 

tfflv^r. S a u p e:t-V-^V')i^:^^l^^ > > 

[^^^ g j 



f x» ® f y» 
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Hb2] 

► ► ► 

®bx» ®by» ®bz 

(x i i) mT<^^t::i^T^^=-@BF6l^'fkS*^i6* 
^^^S2I^MjK= a 2 + b 2 + c 2 . 

Iff 1 0 ] 

Xmii^> (b) lCi3V^T#^tLfc--5^CXTROS Y NMR>!.^i^ V)Vt^ msE 

XS (c) ti^v^T#ibtt/cZ::^7nTR0S Y ^MR:^^^ V )i^t^it^LX. 7.^^ 

v5 V ^ h-f;v>}^;^7T^>^;v=iU >' (dmpc) t ;^*:^7T-f->';v=' 

U> (DHPC) tcD^l-^tf. 

u;^ h-<-'v*-^"7Tf^':^;v=iu > (dmpc) t-j^^'*ry^)\^^-:^yr^''J)^:^ 

ij> (DHPC) K^v^Vliim-^ > U 'i'A (SDS) t(DM^^. 

i-'? h-f JV*>^7r^v;^:3 V > (DMPC) -7^^^?-^ :7 t ^ v^V =i 
'J^ (DHPC) h U ^f-;vT>^-'J^A":/'n 5 K (CTAB) 

1^ 2-'J-0-}f7'i^}l'- s n-^V^u-3-^:^y ^^Vy (DIODPC) t 
3-\ay^ FT'ntf;^) - v ^ ^;VT 2 - Ko^->- 1 -7'n/N->^J-;i/'7 

b (CHAPS) h<Dm^^. 

^r-^;i/tr'; v-'^i^r^n^^ K (CPCl) -^^-9- ^ --'V- N a C Ul-^t?. 
■fef-;i't: V v-"^7 A-7*n 5 F (CP Br) -^4^-9-^ - Jl^-N a C Ul-^i^, 
Halobacteriu m^O^Eifit 

[11*:^ 121 , ^ ^ 

ttrlBTKB^HM^?'^ 7. 5% (w/v) oy^ b^;v*^-7r^y;v3'; > (dmpc 
) ti;^^-ij-y^;i/'^^7T^v;v3U >' (DHPC) i-fe-^;!/ h U p<'^;vT>-t^'^ a 
yn? K (CTAB) h<DWk^mx:h^. W*^^ 1 1 t::ia«<^:^r&o 
[It^:^ 1 3 ] 

. mr : 

(a) m^>>'N*i?'KP«30F^>f :x=SrS*?-rax«; 

aiSE# 2004-3122170 



#M 2003-400864 



4/ 



( i ) K ^ >(DWL^<Dm'^M^t:n-t. 

(i i) ^e[^M#^TJC:^v^T^^>'/-«^'^i:mb'g'!^=Sr^ftfe$*s -^^ctcTRO 
^l' C7)$b:^ [6] (O^'fb J: =S: # -C . 

(i i i) KK^ -f >'<^iEM^^^ is J;?/^NMR'>^''-:^;K?5$l:&|fiJ<^^'fk*36^'b^ 
^ Fp« ><^S a u p e h U ;^ >' h *^^L. -?-LT 

(i v) m^^^fLfz'^Y^)^:^^MMitLX. if W ><DieiRl'lf^i:-r^. 

1^ i ^ 'S) 31 I 

(d) X® (b) ^ri5V^T#ibtt7tI2|^1ff^i:. (c) i;:fev^T#^tL/c@BfnHf ^ 

141 

miB (b) Xg^^ 

(v) SK^^><^gE^OMT-m^=Sr#T. 

(v i) mH^Bt/K^^T^cisv^-c, y^-^i^S.'irmt^mt^M^^lr^^. — 
TROSY NMR;^^^' h;v=Srfflv^-C#<^tL^. '^^(Dm^^'^'^W.l^MS.i^^^l^fz 
NM R V |n]<^^<bS 'Sr#r . 

(v i i) ><7)|i:f-M^, :^ j:?/^NMR v^'*-^;K7)tt:^[pIO^'fkfi^^^, 

(vi i i) m^^^fifz-^ ^ ^ ^^^M'i^^'^^ I^K^-f >'<^BEl?a1f^ti-<2>. 
CI ttcj; i9#*XS-e*;5, ffi*]^ 1 3 l::iBmoSiJ5iE:&i£o 

m^m 15] 

1 6 1 

1 3 izmm<Dm&-i^^x-:^^x^ mrnxm ( c ) ii^sv^t-^tct rosy nm 

Ry^^rJ' ^;^^^^v^r#^btL;^)^^<^?igi^I=^'■^0@EIp]^ffi^::^2i#L/^NMR->^^•^;^<^illl 

m^mi 6 t'ie«<^iiJ5e:^fe-eaboT. i^-c% tirffi ( i i i ) s a u p e t-r--^ h 
Ltr ^T'f^'C 

N-n^^<Dmm^^i. 0 2 k<Dm^. mmm-^yf')y^D\h^2 3. okHz 

1. 7 kHz i; LT. 

m^Bmn^^TKis\^^xm^ >^-^i^Mtmit^m^^^-^^> -^tgtrosy nm 

r:p^^^ V P^m^^X^ k#gO^ ^ Nm.:^\^yMli^^^^XWhtLfzA$tiosyik)tti> 

mT<^^ (1) : 

A <y trosy(k) = 2Sij iO.5 D°nh cos^^ cos #''j + (2/3) 5 i j I (1) 

tfiSE#2 004-3122170 
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i,j=x,y,z 

lit** 1 8 1 

[W*:® 191 , ^ _^ ^ 

8 iC|a«<^tlJ5g:^^*T-*oT. ii-C'. ffIB (v i i) <^ S a u p e ^- ^^--^ 

N-H^'a-OjS^>6n . 0 2 A<^*i^. »fi*JM:^>;'-/V >i^*D%h^2 3. OkHz 
1. 7 kHz tb-C, 

SY NMR>«.^^ h;^=^Mv^-C. k#@0^ ^ N^x e>^^lov^-C^#^b^^/i A 5 tros 
y(k) t i: ^) l^. mT<^!S: ( 1 ) : 

A atrosy(k)=2Sij 10.5 D\h cos^^i cos ^ ''j +(2/3) 5 i j I (1) 
i,j=x,y, z 

^ffiv^T. m,miiZMir^^l-^mim,^-r^S a up e:^-^— V^'^^V^>'^-e 
[lf*:^2 0] 



<^:^iRi=ir3o<^^i:v^ca^-r>&^2o#.fa^i}' 
Kb 41 



®bx» ®by» ®bz 

(xi) ^ 1 I'^V^^^'* tli2<D#'6i:^^' h^v*^^'^ i:<^^<^^St*> a. b 

(x i i) W.TfOi^KX^X^'f-W.^^mtm^^ib. 

^"f-mi^mm^ a 2 + b 2 + c 2 , 

tHiE# 2004-3122170 



mm 2003-400864 



6/ 



2 1 1 
2 2 1 

miSX® (b) tC:feV>-C^|ibtL/c-^^7CTR0S Y NMR:^'^^' h ^Vi:. If 
laXS (c) lci3V^T#<bttf^-^7nTROS Y NMR^^^i^ h ;v i: ^JtRLT. 

jl^^;^ 2 3 1 

v5 ^-f;^'}^>^•7T^v>'^='^J>' (DMPC) 7 r 

U > (DHP C) to^^-^^. 

ux h-f ;v*jx.7T^s^;v=ii; > (dmpc) 1 t^v^^i/=' 

(DHPC) tYrz/)\ymi^i-}'')'y-^ (SDS) 
v5 u;^ h-f;v.i^>^7r^i^^v::iU :^ (dmpc) h ^v*x7 t-^v^v^i 
U >' (DHPC) t-fe^;l'hU^^>'V7^'^-'i'^-^a5 K (CTAB) t<Dm^<^. 
I 2-z;-o- vri^n^- s n-ir^)^u-3-^:^y > (DIODPC) t 

(CHAPS) t(Dm^^. 

■fe^;HfV i?-'>A^a9>f K (CPC 1 ) -^^-^J-y -;v-N a C 1 rl-^tf. 

^^yn 5 K (CPBr) -^^-1?-^ -;V-N a C 1 ti-a-tJ^ 
Halobacteri umM<^^BM)^ 

miB?S^«^K75^ 7. 5% (w/v) <7)v^-5 i;:^ h-r;v*;^'7T^v;v="; > (dmpc 
) ti^^^'^y ^ ji^^-:^yr^'J}^^') > (DHPC) t-^^jw) ^^j^^yy^e^^A 
yu5. K (CTAB) t<om^mxi^^^ m-^T^2 3 Kmn<r>ijmo 

(a) ^^'>>'N'^'Rrt<^K;'«>f :^^^Ki-^x@ ; 
If $&^#;2,x>g ; ^ 

(c) Ki5^>/N'j^Si:^^2 0'fb'^t)*^|!fe$-^*^#Tt^:fett*. ^ K ><^|SlS] 

( i ) ^ >^gE*n<^JE^^-^^I'J:#"C> _ 

TROSY NMRX^i? h;v=^ffiv^-C#^tL^, :9-^^(^a»4't?0@Blfi]^S^tc>EK^f L/c 

l^UR'yi^^)l^(Dm-^\^<om^tS'^nx. 

(i i i) ^K^'fX^M^ffi^, J:a^^NMR^/^^''^^^^^l4:^|SJ<^^'^ti56^'^- 
(i v) K^^^tt^w-^ h V i^;^4:*«j-:^'ffcux. mF^^>'^iai^'l»^^"^*- 

ffiSE#2 004-3122170 
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■(d) T.m (b) Hi3V^■C#fb:}^/i@SlRHf#^, (c) Kis\,^xmhiitzmm^m. 
(e) Jim (d) lC:fett^Jt^<^M*^^'b, 2 O^fb^t^^l^^ ^^^"^ K t^S^-T * 

2 6 1 

miB (b) X@*^ 

(v) ^K^-f ><^gE^<^il^MM=S:#t:> 

(v i) f8[a!^H#^ETtC:feV^T. ^^5^ V'^n'^'M^M^ 1 ^-fb-^t) t^fl*^-^^-^-^ 
L N M R V ^* IS] ^ # T . 

(v i i) ^K^'^^W1IM^^ is J:Z/KNMR'>^-f ;^<7)^ll:^(SI<^^'^k**^^- 
KK;)< >f ^(T^S a u p e :t-^5^--v hV^XJ^l/^>h «:^5tL. -?-LT 

(v i i i) b V r^J^=^^^<bLT. ^ ><^lBl6]if «t i"^. 

-r i: <£ I? tf^XStfab^. 2 5 l,zBM(^M^:fS^o 

2 7 1 
Itrlfi (b) X^7&^ 

um^ 2 8] 

if*]S2 5tCiB|!t<^Sfl^:^fe-C*oT. ItflEXS (c) tCi5V>T-^7nT R O S Y NM 
js^^jjg 2 9 1 

W*i2 8t'fBmo«!lfe:^i*-eafeoT. i^-e, ttrlB ( i i i ) S au p et-^^—^V 

N-H^^<0^^7?)n . 02A<7)m^> mmWMiJ y-f') y^^^nh^2 3. OkHz 
1 . 7 kH z i: LT. 

Ry^^^ h;i'«rfflv»T. k#BOi 5 j^;^;^tf>*tirov»T#«bixfcA ^trosy(k)i: i: ^> 
tc, )JIT<^^ (1) : 

A 5trosy(k) = 2Sij 10.5 D°ah cos^ ^ cos ^ S +(2/3) ^ i j 1 (1) 
i, j=x, y.z 

^fflv^T. ?^i^tC*!fi--5^^iBl6j«:i^5g-t^S a up e tJ^-"^ h 'J > -C' 

ffi*:S2 6icis«c<^«^&-c$>or. -irlBX^ (b) tc:fev>T-<^7cTR0 s y nm 

miE# 2004-3122170 



#0 2003-400864 



^-5^ : 
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»^:S3 0 l^lBm<7)il!l^;^-^-e*oT. miB (vi i) S a u p e h 

1 . 7 k H z i: LT. 

NMRX^i^ h;v=^fflV>T, kl=gO^ = N^;^ tf>*ft-OV»T#btLfcA dtrosy(k) 

th^\z^ \iXr<o^ (1) : 

A 5 trosy(k) = 2Sij 10.5 D°nh cos^^ cos ^ S + (2/3) <y i j I (1) 
i, j=x,y,z 

^rfflV^T. m^ilw*f-1-*i9^SS|pl«r®^i-^S a u p e ^— ^ b U ^^V-^ > > 
► ►- ► 

®ax» ^ay» ®az 

(x) ^^2<^'fb^t)t^g!ii$^ir7tJ^'g-<^. m^>^^^v:<DV;<-( y<Dm\^m^-^h. mb 

► ► ► 

®bx' ®by» ®bz 

(xi) ^lO^-iai^i^ h;K^#><r t^2<^#^^^^ >JK^#'%'fcO^<^^JK'Sr> a> b 

im^m 3 3 ] 

( i x) mm (D^\:^mtmn\^tzm^<^^^ y^-^^n<^ ^ y<Dm\^^WL-^h. ibi«i 
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— ► — ► — ► 

®ax' ®ay» ®az 

Kb 81 

► ► ► 

®bx» ®by» ®bz 

(x i) h;K^^'«-i:f^2<^#f4^^' h;VO#'*^0^<^^jK^^ a. b 

(x i i) mT<^^t3ctoT?Si4«^-M^*i6 

[if 3 4] 

mim. 3 5 ] 

mim 3 4 t'iemo:^-fe-e$) o -c. frie^ i <fc 2 (T^-fk-^^Oi^^^ < t ^> i -oiimt^ 

3 6 ] 

v5 V;^ h^;^'^>^'7T^v;v=fU >' (DMPC) ^ -f ;V*;^7t^>^JV3 

(DHPC) iKDU^m. 
V^') ^ n^^-y^y r^V)v:=i^) y (DMPC) v^^-^-y 7 t-^v;v3 
U> (DHPC) t KT'v';Vl^@?f- b V A (SDS) h<Di^^m. 

u;^ h^^V'J^;^^ T^v^jv^ V > (DMPC) ;i'*;^7T'9^i^;i/3 
y (DHPC) h U ^•^;i'T>'^^'i7-£.yn$ K (CTAB) tom'^!^> 

1, 2 -y-0- KT'i^;^- s n-^^U-bn- 3 -5^^7 * nij > (DIODPC) 
3- (n^^ FT'nt:;!/) -V:^^)Vry^=--^-2-'^Y'a^i/-l--fuj^Z/^)Vy 
x-h (CHAPS) torS-^ti, 

■fe^jUdT'; i^-'i; n^-f K (C P C 1 ) -^^-9-^ -;V-N a C 1 rl'^%> 
-b^;i/try v?^'!7A:7'n5 K (CPBr) -;V-N a C 1 

Halobacteriu mSOSMUfM- 

*°UTi^ ';;^T^ K-j^^Vo 
[ft^«3 7] 

HirifiMti«5&^ 7. 5% (w/v) h-f ;v.-^;<.-7Tf-i^>'V'=i V > (dmpc 

) tV^^'^J-()\'i^:^yr^V}\^::iVy (DHPC) h^f-J^^}-^) ^^'^i^ry^ — tJ 

miE# 2004-3122170 
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■fu^ F (CTAB) t<Dm^mx-^^. It^:^ 3 6 l::|B«o:&feo 
[W*:^ 3 8 ] 

(i) ^K^^^«7)gE^(^mMfi07'-i5'*#-C, 

(i i) ^B^Bt/«^^iTtii3V>-CK^>/N°i^S^^'fb'^%4:^fi*$-'^^ -^TcTRO 
(i i i) mh'>^^ y<Dm.l^MW.. i5 J;CFKNMRv^'-^;K^W:^r6]<7>lS'fbl:55*6. 

(c) (a) Ki5\^^mhtifzW.\^mmt ^ (b) ^3:fev^•riffl^g$^^/i@e|oHt 

hJIB (a) #^75«. 

( V ) S K ^ ^ > <^B!E^<^iH'f-^^ 

(v i) WL^mn^^TK^^^x. m^y^-^^M'tm^it^^tmrn^-^irfi'. -^tg 

TROSY NMR;^^i5' h;v^fflv^T#ibfL^. :S'T-<^MJif't>-C<^iBffi]^l£t-^^ t/i 

N M R V •:^ tt::^ [6] ^< b* ^Sr # r . 

(v i i) ^K^-f ^<Oli^^ffi^> isXX/m'i^URi^Vi-)i^<Dm:f3\Pl<^M'i\:'^-^^^ 
^Kpt'f ><^S a u p e h »; ^ J^U;»<> h =£:^5eL. -€-UT 

(vi i i) m-^^^^^Tt-T h ij i^;^^M:^l'fkL-c, ><^iBffiHf#i:-r'&, 

^IB ( a ) 

^ a ) ItriB ^ > ^ ^° ^ K7&^l1IIB<b'&% t ^ v>#^#T v> Tg!E tc# ttT S 
-e*;5.. 11^:^3 8 t^|Bm<^7°nj>'-9Ao 

m^^S BKUm.'D-fU^yAX-h'tjX. ItflBX® (b) tliSV^T-^TCT R O S Y N 
I»^«4 2l 

W^]®4 1 lc|Bl^<^-/njj^9At?^)oT, ItrlB ( i i i ) S a u p e 

MtLX ^^ii^X. 

N-H^-^t^SEil^On . 0 2 A«^J^^> m&3Mm:^ ^ >i^D°„h«: 2 3 . 0 k H z 

ffifEilt 2004-3 1 22170 
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1. 7 kH z t LT. 
tl, mT<7)^ (1) : 

A 5trosy(k) = 2Sij 10.5 D°nh cos^^ cos + (2/3) 5 u I (1) 

tm^'x. mm\^m-^i^^^m\^^m.±t& s a u p e ^ h u > ^t- 

m^mS 9izmm<7)-fuV9 2>.X^'oX. miSX® (a) ICcfewr-^^xTROS Y N 
MRy'i^^ ^;^=^^V^T#'b:fl.;S.^^C>a^4^-e<^i^[6]:ftJS^''S!t#U/cNMR'>^^:^J^<^ 

l^*«4 4l ^ ^ ^ 

lt^:R4 3 lC|B*<7)7'ni^7 A-e^oT, dd-C^ llrlB (v i i ) S a u p e 

ntLx 6^iinx^ 
^tLx ^^'i^nx. 

N-Em'^(Dm.m^l. 0 2 A<^^'^^ ^fi^J^fe*"^"^'^ >^D°nhS:2 3. OkHz 
1. 7 kH z tLT. _ 

SY I^MR:^^^ y )^^M^^X. \^^^<D^ ^ ■am^^y^^Mi'^^^^xnhfltiAdtros 
yik) tti>i,Z^ &.T<7)^ (1) : 

A 5trosy(k) = 2Sij 10.5 D%h cos^^ cos ^ '^j +(2/3) 5 i j I (1) 
i,j=x,y.z 

4rfflv^T. aJ^lw*t-r;5.^i^i5l6l«:M^-r2. S a u p e > U > b 

iZX<3Xnt>fl^^ -fuifyAo 
[Ih^^ 4 5] 

;i'tto^iS]^3o<o;fe55:v>icii:^-r;&l^i(^#fi^:J' 
l<k9l 
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Uti 01 



— ► 

6 b X » 



► 

e by 




(x i i) mT<^^twJ;oT^^iB|p]^'fkjK^£-*i6* 
^=?-M?,\^mm= a 2 + b 2 + c 2 , 

Um^4: 6] 
[ft 4 7 ] 

t> ItrlfiXS (b) ^Ci3V^T#lb:f^7'c-^%TROS Y NMR V t ^Jt^LT 
[W^:^4 81 

(i i) WL^mv.^^TKis^^^xm^y^^^ntm^t^^^i^m^'t. -.^^tctro 

iRi o ^ 'f bfi =Sr # T . 

(i i i) KKpf-r ><^iH^F-M^. il/^NMR v^5'*:^;V(7)%:^^6]co^'^bl:3&*'b. 
(i v) ^^^^ti/c-v h V ^;^«r*t:ft'fbbT> ^Kp«-r>'0@BFnHt^i:1-'&> 

(c) (a) ^^y^^xnhflfzm\^mWit. (b) tC:fev--C#ibtL/::@B|6]'|t^ 

[W*«4 91 
MIB (a) 

(v) >'OgE^OilT-M:^?r#r. 

(v i) ^Sa^HtJK^ftTtcisv^T. i^iJ' >'/N°i5'K=lrm<k'^^i:^l4^-^Tt'. ~J^7C 
TROSY liMRT.^^ Y n^'km^^X^^hfth. ^^<Dm.^^X(DW.\p\'^m^^'^\^fz 

NM R ^^■^^K^W:3^ifi]<^^^bfi*#'t:> 

(v i i) ^Kj'J'f >'<^M^M^. i3j;raNMR'>^-f;KOtti:^[pIO^'fb*:6^??, 
(v i i i) ^^^^tLfc's'h V^;?.^^^'fbU-C. ® F^-f >OBBlRHt#i:1-^> 
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^--J : 13/ 



[If 5 0 1 

mm (a) ^m'. 

( a ) mm^y^^^^ am^^t^^ t^mv^ v^*#t v> t @e tt t ;s 

Ilt*]^ 5 1 1 

W^:^4 8 t'iB«<^)"/ni5^7A-e*or. mEXS (b) lC:fev^Ti:^^7cT R O S Y N 
imiKm 5 21 

lt*:S5 1 ^-ifl«<7)-7'ni^7 A-^^o-C. C:^L-e> ffilB ( i i i ) S a u p e 

N-H^-^<^gI^;i)n . 0 2 A^T^i^-^. ^filjM:^ -/V >i5^D°„h^ 2 3 . OkHz 
1. 7 kH z LT. 

R;^^^' h;i'=^Mv>-C. k#a<^^ 5 jvjj^^ ^trosy(k) t ^> 

£ilT<^^ (1) : 

A 5trosy(k) = 2Sij iO.5 D°nh cos^^ cos ^''j+(2/3) 5 i j ( (1) 
i, j=x,y,z 

^fflv^T. mJ#{'^-r'i>^^=-iSf^=SrM^-t'& S a u p e t-sr—^ h V^^T^J^U^^ ;y >-e 
5 3 1 

m^ms 2l,zmno-fu^yJ^X-^^X. tlriflX® (a) tC:j3V^T-J^xTR0S Y N 

MR;^^^ b;v*fflv>-c#?,tL*. :S^(^a»^-e<^ieip]^;Si^'£S^L}tNMR'>i5^-:h;v 
Iff^:^ 5 4 ] 

ft*]S5 3 tliamo-Zni^'v A-eaboT, vl^-C% hiTIB ( v i i ) S a u p e 
■7Y^}^:^:i.U;<>h<D^jE.^K HIT I 

j #i<^:S-^^^J-^-r'2)> ^K^-f >'I*I<^k#SOJ^l:f>*tON-H*g'^<0^^ h ;V 
N-H^-^cT^SI^T&^'l . 0 2 Aco:^^, l^fi^M:^ >'^D°„h1- 2 3 . OkHz 
1 . 7 kH z t fr> 

SY NMR;^^^' h-'V=lrffiV^T. k#i <0 ^ ^ N^>^ >'*«)-t::ov^r#<b tt^c A 5 tros 
y(k)i:i:^>ic. iJlTO^ (l) : 

miE#2 004-3122170 
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^-v: 14/ 



A 5trosy(k) = 2Sij 10.5 D°nh cos^^ cos ^^+(2/3) 5 i j I (D 

*fflv>X. W@BlR]«:m5£i-^ S a u p e Y V ^ > VX^ 

Uti 1] 



fx' ® f y ® £ z 



mi 2} 



(xi) ^1 (^J^-fi^^ h/WO^^^r fcm2 0W^^ ^^^<^^^ ^<^^<^ASP=S:. a. b 

(x i i) iy.Tc7)^tc j;ot:^T-IS|S]^'fbK=Sr:^i6, 
^^@E[6]^<b;K= a 2 + b 2 + c 2 , 

[li^^ 5 6 1 

IW*«5 71 ^ ^ 

#3gi-^#S^^ mmxm (a) tzi3V^-C#'b:}x/i-^7GTR0SY NMR;^^^' h ;V 
fc, miBXS (b) lCi3V^r#t,tL/i-^7cTROS Y NMR;^^iJ^ V)Vt^itmLX 

[lt*:S 5 81 ^ 

(i i) m^Bmn^^riiz.i=\.^xm^ ^y^'^^ 9.tmm2 (Dit^m^^m^-^. -^^c 

tiSiE#2 004-3122170 
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(i v) f[j*:^$tL/c-v b ij ^;^=£:*t:^'fbLT. ^ ^OSBlRlIf ^fc-TS. 

^ in {'^ X ^ <?) * 

(c) (a) izi3\^>xnhfifzm[^mmt. (b) lC;S5V>T#^tL/c@EtBHt^ 

(d) (c)' ir:feitsibtii<^^^:&^'b> mm2(D^\:>^m:dm^y^-^^ntmm-t^ 

IW*:« 5 9 1 

ItflB (a) _ ^ 

(v) ^K;'<-f ><^i!E^<^iI^^M^#-C. 

(v i) teLB^%K#^Tl::*3v»T> ^iJ' co'fb'^iift^M^-^Tt:^^ 
L /w N M R ~> ■:^ tt:^ |6] <7) # T . 

(v i i) K Kp<-f >Oir>M«> i3J:CF^NMR'>i^:^>'K^W::^|fiI<^^'^bS'&"'^- 
^K^'fx^Saupe h V V;^ > b =Sr^5gL^ LT 

(v i i i) m^^^tLTtv h ij ^X^M:^^kLT. KF^'T VOlB|fi]W^i:-r&> 

IW^3g 6 0 1 

tIrIB (a) ' ^ 

[i»*:S6 1] ^_ ^^^^ 

W^:®5 8 tC|Bm<^7'n^^9A-C'^o-C, tulBX® (b) ^riSV^T-^^TCT R O S Y N 
MR;^'^i5' b;i/=^Mv^T#ett^> :^-i=•o^g|j^^T-<75SB[q]^^^^^#L/cNMR'>^:^>'^ 

6 2 1 ■ ^ ^ 

m^'^& 1 l-iB!^<^7'n^9A-e*oT. Cii-e, IfrfB ( i i i ) S a u p e ^^-V-'T 

1. JkRzt LT. 

^S»k^«T^Ci5V>T^i5^>'^^•^'^fc^'^b-^t^=£r«l!b$-e:^ -^^tcTROSY NM 
Ry^^^ >;i'=S:^V*T> k#B<^^ 5 j^^;:<.tf>^Jlov^T#e>tt:^A 5trosy(k) i: i: 

tc. iJiLTo^ (1) : 

A ^trosy(k) = 2Si j 10.5 D°nh cos^^ cos ^ ^ +(2/3) 5 i j I (1) 

=S-ffiV^T. ?S»liMt-iW@Bl6]=Sr5^^i-^S aup e h U ^^-^^ :^ h -t? 

tbSEilf 2 004-3122170 
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itJSf 9f'ia«07°n^''9AT'*>oT. tfilSX® (a) H;feV^TZ1^7CT R O S Y N 

lft:^«6 4l ^ ^ ^ ^ ^ ^ 

f»*:S6 3 l'ia«0 7"ni5^9^-e*oT. miB (v i i ) S a u p e^-^—^ 

1. 7 kH z i: LT. 

NMR^^^^' V-'V^^fflv^-r, k#@<3Di 5 N^Xtr>'^(::ov^X#ibtL/cA 5 trosy(k) 

JiJ,To^ (1) : 

A 5trosy(k) = 2Sij iO.5 D°nh cos^'^i cos ^S + (2/3) 5 i j I (l) 
i,j=x,y.z 

=^fflv^-C. #^lcMi-^^9'^BBt6l'Sr^^i-S S a u p e b ^ ^^^^ > > 

^^^^ 6 5] 

['fb 1 3 1 



[-fk 1 4 ] 



(x i ) SI <^#<i^^5' ^^2<^#&^^^ f;VO#>^ i:<?)rBl<^:^;S^^ a> b 
IW^^ 6 6 1 

ii^:^6 2^/c{i6 4tc|Bmoynir9A-C*oT. iit!^, t^lBX® (c) ic^s^t^SB 

ffiiEi^ 2004-3122170 
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^-v: 17/E 



l>fbi 51 
► p. ► 

®ax' ®ay» ®az 

Kb 1 6 1 
► ► ► 

®bx» ®by» ®bz 

(x i) ^ICD-^-fi^^ >''K!^^^^^2<D#'fi^^' ^->V<^#>^ri:OWO^E'£:^ a. b 

(x i i) Jai.T<^^tcJ;o-C?&tt«^-iC«=£:*«6 
fStt«^t-icK= a 2 + b 2 + c 2 > 

[mt-M 6 8 ] 

LT^^^^' bJV'^O^'fb^-^ir^/c. ^:^>'/N'iJ'g>t>OT5 yma»*|S|5g-t&^fc. l-J: 

it*:Sl> 13> * J^wfi 2 5 l'E«<^:^?*^*trL#^^«o 
[i»*«7 01 

lit*:* 7 1 1 

tt*:S3 8. 4 8, tfc{i5 8 l'|Em(7)7'n^'^7A^r#tflB«'f$:o 
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mm<D^m mm^^mmim^^fz. TO^>'^^•^®<^T=<'^;^ hisirj^rv^'rf-:^ 

10 0 0 1 ] 
[0 0 0 2] 

. ifm«t?<^v- Hb-^^i: LTfflv^s^ t**-c#^o 

10 0 0 3] 

o 

[0 0 0 41 

B.^^t>'\i:y^yy'J-) S3fc<^'fb^%7&^ ;»6<]i5' y/^•^'K^I^:'<^M<7)5^$■e^&'^-r 
[0 0 0 5] 

nm<Dmmtfziim^j^-(Dx^^-Ri^mt) if^mt-r^um'c$>^o mtmmm^^ut 
ho ^(ofzib. m^^^. m.%tzmm^n^t\.xit^mmm-^mmirhm^\zitTy^ 

[0 0 0 6] 

S o 

[0 0 0 7] 

^'fitii^'g-t-cv^SJbt^^m-rv^^tJtfeti^v^o '^oxmmi^izmzm&3^ yj^^%^ 
[0 0 0 8] 

:i(DX^ (DTy"^^ Pp^S,^, =1: ^Wcf ^fzib^Z^ m^M^m^ ( N M R ) 

NMR) =£rfflV^/^Ty •fe'TS^^I&a^tfCV^'l) (Shuker S. B. et al. 
Science (1 9 9 6) 2 7 4. 1 5 3 1 - 1 5 3 4M) (#M 2 0 0 1 - 

ffiiE# 2004-3122170 
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3 2 1 1 9 2) o ^<75^fT»Tt?t±. ■m&}^y^-^^wommtimmm^j:i^pJxii^^mmm 

[0 0 0 91 

ti-^ u^-Qh ^^h^-h. ^^.(^it^m ^'n\^xmm ^y^^^Mt o^ita^H^fb^^f v^a: 

-r ;g, 7t * <^ 3 t° - iJ' ^ n ^ 7 A ;6^^*:> p> ^^•r .i) o 
#il2 0 0 1 -3 2 1 1 9 2 
l^m^XM UShuker S.B. et al. Science (19 

9 6) 274, 1531-153 4H 

mmm^ i^x^t-t^ mm] 

lo 0 1 0] 
lO 0 1 1] 

x-h^o ^h\,z^ ^'M.(Di\L^mi)^^y^^i^ntW'^'^m\^f^^^^-^ ^y^^^9.<om^ 

lo-eafeSo S^^. -^^{f. ')ifyY\ T=^-;^h, >5:if<^<t ^ ^ y ntm^V. 
fzmKt<r>^y^^^M<^W7t^'\\:^^C^ - h:*?<&^«DJ|^S^^-?-<^i5^ 

10 0 12] , . 

^J^<dWM<D 1 otr^^o 

[0 0 1 31 ^ _ 

to\t. 1) i\:^m(Dm'^^y^^'>n±X<Dm^U^^ 2) :^StJ^5^>^^•^5'K^Mb^t^^^J:o 
[0 0 14] 

ffiiE# 2004-3122170 



#11 2 0 0 3 -4 0 0 8 6 4 ^--J : 3/ 

(i i i) mv^^ y<Dm'?'mm. i3J;?/^NMRv^^-^-;K7)#:^iP]o^'fbs^^^^ 
I9#^XS ; i5J;tF. ^^^^ 

(d) X5g (b) cisv^TtfbtL/ciei^if^^:. x@ (c) i,zis\^^xnhfifzm\^m^ 

(v) ^K^^ >'^S£^<^i^^T-M«=^»"C. _ 
(v i) ?^^Ht/®^*Tt;:feV>-r. V>'^^K=Sr®'fb^%t^|!fe:^-*-f 
TROSY NMR^^i!^ :^0?g£*4'-e<^)@ai6]^«t^'tK# Ufc 

(v i i) ^K^^ ><7)Ii^M^> i5j:^fKNMR->^^:^^^<^a3;^[S]<^^^ts^^e), 

(v i i i) ^^$e$ttfc-7hUiJ';^=g:*t^'fbLT. mK^'f >«^Sei^«#i:-r^. 

4. ncis«o}|ija:^fe-e*o-r. ttifaxs (c) t^jsv^-czi^TcTRO s y nm 

5. :*i4i::|a«<^S'J^:^-&-^**^'^^ <^-"^> i i) Saupe^t-^-' 
LX i^X. 

N-H^^<^«v6n. 02A<7>J#'^. ihS<;^®*';/:/V>^^D%h'Sr2 3. OkHz 

m^^mn^^TK^^^^xm^y^-^^ntmit^m^^n^-^^ ^^^trosy nm 

aSSE# 2004-3122170 
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R^^^ h J^y'km^^r. k#S<75^ 5 ^'J^tZOV^-C^^tL/cA ^ trosy(k) t ^ 

ic, JaJ,T(0^ (1) : 

A (5trosy(k) = 2Sij 10.5 D^h cos^'^i cos +(2/3) 5 i j 1 (D 

=^fflv^T. wliitir^^^iei6]=Sr^K^-r* S a u p e iJ^-"^ > ;^ V> > h 

6 ]Kg2icK«<o?|iJ5fe:^-S-e*o-r. friexfi (b) t^isv^T-^TcTROSY nm 
r;^^^^ b;v:^ffiv^T#^tL;5>^^oaJ^4'-eo@£(R]^mtw'es:j?L/cNMR->^*^;vo$li 

7. 6 lCiB«oM:^ST-^oT. iiT-, ffflB(vii) S a u p e iJ*'— ^ > 
LT «5^ ^#-c. 

N-H^-^OSI^tSM. 0 2A<7):^'^. ^-V/ V > i^*D°nh =£: 2 3 . OkHz 

1. 7kHzfcLT, u, 

SY NMR^^^iJ' k#gO^ = N®;^tf>'*tJ'":3V^t:#e>tL/cA ^tros 

y(k) tti>iz^ mT<^aS: ( 1 ) : 

A 5 trosy(k) = 2Sij 10.5 D°nh cos^^ cos ^^+(2/3) 5 i j } (1.) 
i,i=x,y,z 

^fflv^-C. a^lC^t-^^3^T-@BlS]=Jrmfe-r^ S a up e ^ ^ > 

;vW<^):ftrin]*3o<^^SvMcit^'t-;g.^iom^^^ 

[0 0 15] 

[lb 1 7 1 



^fx» ®fy» ®f 



z 



|ft<^:J^l6]S-3 00^i:v^lwlt2!S-t--5>ll2<^#^'^^ 
[0 0 161 
Hbl 8] 



®bx» ^by» ®bz 

(x i) ^lO^'f^^^' h^K^^^ i:^2<^^'fe^^' h;^60^>5rh<?5F^O:ftJg'l:s a. b 
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(x i i) iikT(D^i>^x^x^^mm^'itm^^ii>^ 

i-;&XS75^ frffiI5g (b) ir:feV^-C»?>tLfc-^^C7GTR0S Y NMR;:^^^ V)Vt. 
ItrlBX^ (c) iCiSV^TtfibtLfcr^TnTROS Y NMR;^^i^ h t ^ JticLT. X 

';>^V-f;vi>^-7T^^^;v3U (dmpc) iiy^^-^j-y >f ;v'^;^7t^v;1'3 

>; > (DHP C) i:<7)^^%, 

h'f ;v*>^7rf"v^;v3'; :x (DMPC) tv^^^^^-^-f JV*;^7T-^y;v3 
V:^ (DHPC) i: K7''>;vig^^ h U "^7 A (SDS) t(Dm^<&. 

i;;^ h^;v*>?.7T-^>^;vn'j > (dmpc) v^^-if7^-'V5}^><.-7T^v;i'=' 

U> (DHPC) t-tf^;i/ h ij ^-5^ ;VT -^yn ^ K (CTAB) OrIi'a-t»> 

1^ 2-y-O- KT'i^;^- s n-^^V-feD-3-*;^7*3U (D I ODPC) 
3 (375 K7'ne;v) f-;VT.>'^-ja-- 2 - n Fn^i/- i - yn/N-;x-i?-;v7 

(CHAPS) t(D^^^!^. 

-tf-;vtf'; v-'>i^>^9>f K (C PCl) -;V-N a C 

•fef-;vt°V y--^ A-ra 5 K (CP Br) -^^-^-^ -;v-N a C 1 ii'^i^. 
Halobacteriu mMcO^MUfJt 

12. mfB?^B^H®K>6^ 7. 5% (w/v) <^s^5 v;^ h'f;V'-^;^-7Tf-v;V'=fV > (D 
MFC) tv-^^-9-y-f;i/'i^:=^7T^v^;v3'; (DHPC) i:-fef-;v h u ^■^;vT>'-=& 

r^e;Arn5 K (CTAB) i (T^rl^i^-e*^. 1 1 lC|Bmo:^So 
( a) >^^°^^'Kl*I<^ ^ ^^^l^i'-SM ; 

( i ) mv^^ ><Dm^<Dm^mn^nr. _ 

(i i i) ^K^-f >'<^M^-M^> ^J;r;?^NMR>'iJ^-:^>'K^W:^I^<^^'fk*^^'=>> 

(i v) ®-^^$tL/ivhu^';^=^MA'fbLT. ^Kp«-f ^^^BBifiHtrnti-s. 

(d) X® (b) tCi3v'^-C#ibttfc@?|fiI«^t. XS (c) ti;fev^-r#^tLfc@B|pl'lt^ 

miE^ 2004-3122170 
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1 4. WiB (b) X^>6^ 

(v) K _ 
(v i) «M«Tlci3V^T. S^J^ >'/^°^:^K^K^t-^t)^:«^l!tl^^^■f -^^x 
TROSY NMR:^^^ b^^'^ffiv^-C#<btL^. :$3-i=-<^a*>f t?OiB|t]:ftjKtw>Kt:i¥ 

(v i i) mh*;^^y<Dm^mm. i3XX/m'i^MR'y^i-)i^<Dm:fl\^omt:s-^^h. 
W VOS a u p e Y ^) ^ 7.j:.U ;^ y V "tWzTEL. -tLX 

(v i i i) m^$tL;^;vhUi^::^^^^^'fkLT. KKpt-f 

1 5. Hfia (b) xs*^ 

tr^fe-s. 1 3 Kmnom^is^o 

16. 1 3lc:IB«OilJ5g^^-e*oT. miBXS (c) lC:fev^-C-^7GT R O S Y 

17. 1 6 lcffim<^«!l^:^ft-e^o-C. iC-e, miiS ( i i i ) S a u p e ir-r- 

N-H^^om«*n. 02A<OJ^^, 1^6*im;^:^^»7-7°';>^^D°nh5r2 3. OkHz 
1. 7 kHz tU-C. 

mBWK^«T^c^3V>-C®^$'>'/^•^'Ki:K'^b^t/^^M$•^i•. ZI^tcTROSY NM 
R;^^^ h;v=Srfflv^T. k#g<^^ s j^;^;;?. e>Mlc-::>v^-C#^ tt/t A 5 trosy(k) t 

i,z^ &.r<7y^ (1) : 

A 5 trosy(k)=2Sij 10.5 D°nh cos^^ cos ^ ^ +(2/3) <5 i j I (1) 

^ffiv^T. aJ^lcMt-i^^ifil^^^a^l"^ S a u p e :^-'}r—^ h V ^5^ > h "C 

1 8. :Sgi 4^c|BmoiiJ^:^fe-c*oT. miexs (b) tij3v-rz:>!fe7nTR0SY 

19. i^g 1 8lc|5m<Oii!l^:j&fe-CaboT. Ci-C% miB (v i i) <^S a u p e:t-^ 

i#gO^T-$4i3M^-2.. ^K^-r>'I*l<^k#g<?);^li>'M<^N-H#t'^(^^^' >JV 

j#gO^?-illt::*f-r^. ^K^.f >F«30k#gO;^e>*t<7)N-H^'a-0^i5^ h 

f^tLX ^^ii:%X. „ 

N-HIS'&<^m^^n. 02AOJ^^> #«j5l@*y7'V>i^'D»nh'Sr2 3. OkHz 

£tiSE# 2004-3122170 
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1. 7 kH z t L-C> , , 

y(k)i:i:^t^> mT<^^ (1) : 

A <5trosy(k) = 2Su 10.5 D%h cos^^ cos +(2/3) 5 i j I (D 
i.j=x,y, z 

2 0. :«B1 7^/ct4l 9 tC|B«0:^^-e*)o-C. ClCl-e. WIBXg (c) lC;feltSiSl«0 
[0 0 17] 

Hbi 91 



[0 0 18] 
2 0 1 



b X » 



® b y ® b 2 



(xi) mi<^M.^^^ y}^<^^^i^f^2<Dm^^^ vn^<^^^t(omoMm'^- a. b 

(x i i) J':JLT<7)^lcJ:o-C;9^^^@£l6]^'fkffi^*i6. 

^^^]Pim'itm= a 2 + b 2 + c 2 , 

2 1. 1 4 tciBm«o:^?*-r-^oT. miB<b^ti*^^fa^5' >'^■^•^K^-^'^l-^- 

2 2. ^S2 1 iriam(^:^fe-c*oT, ttriB'fb'^t^^^iBiJ'^^"^*^®^'^'^^-^-^®*''^ 

5e-r^Xg;0*. ttflBXjg (b) tC;fev>r#(btL/c->fe7nTR0S Y NMR^^i^b^Vi^ 
. ttrlBXJg (c) t-*5V-T#P>ttf;-<^7cTROS Y NMR:^^^ > ^Jt«^l-•^^ 

'j;^ ;v/'^:^:7Tf-s^;V'3'; >' (DMPC) tv^^'^y^ ^ J^^^y 
vy (DHPC) tou^m. ^ , 

7.y-()^yn^^yr^vn^^v> (dmpc) t-J^^^y ^ ^^^^^^^^i^ji^^ 

(DHPC) tYri^)^mn.i-y')'^^ (sds) hcom^^m. 
v^') n^^^^yr^V)\^^')y (dmpc) tv^^"^ ^ ^ )^^\^y i^-^^^^ 

'j> (DHPC) -t^;i/h';p«f-;i'T "^z A -/n < F (CTAB) }i<Dm-^m. 

1. 2-v^-O- KT'i/;v-s n-^U-bn-3-'^:^-7*3U>' (DIODPC) 

miE# 2004-3122170 
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oL-b (CHAPS) t(Dm^<^^ 

F (CPC 1) -^^-9-^ -;v-N a C 1 rI'&■^^^ 

-t^;ni';>^-:^'t^A7'D5 F (cPBr) ac \ 

Halobacteriu mM<O^BM)^ 

2 4. mm^BmmK i. 5% (w/v) v;^ h^jv-i-^^^^r^i^^v^^iu >' (d 

MPC) i:v-\^^y^;v^i^;^7r^v^;V3V> (DHPC) i:-bf-;v h 'J ^ ^;i'T ^-=6 
--irAv^n^ F (CTAB) i: (J^m-^J^-e*^. iSi 2 3 t-|5«^::^fto 

(a) Fp< ^^'SrSf^-f'^Xg ; 

(b) fe^>'/^•^^!gtm^l<^'^b'g•^^*S^fl!ll$-fr^^^^T^^*5^t*^ ^F^>r>oisra 

(c) K^'^^/^°^5^K^:KII2 0'^b^!^*®M$^^^#T^'*5^t^^ ^F^^:^<^SBra 

( i ) ^F^-f ><7)i5&^(7)®^=-m^=Sr#-C. _ ^_ 

(i i) M^i^K^?ftT^::i3v>-cm^>/^°^^Hi;m^2<?5<k^tJ^^M$^^> 
TROSY NMR:^^^^ ^>'^=^fflv^'C#^b;^^;i>s :g^^^(7)a^'^'-eo@B[6]:^;Kt^^^ L/i 
NMR v^5^:^;^^^tt:^I6lO^'^bfi=S:#t:. „^ ^ 

(i i i) ^F^'f i3j;0fKNMRvi^"f>'K^tt:^|S]^^'ffc=:'^"^- 

(i v) m-^fe^tL7t-7 h u^'^**>|-:ll'fbLT. mF^-f CO IBlRJltmt 

(d) X5g (b) lci5V-T#'bfi./clBIniit^i:, XS (c) t:::fev>r#P>tt/cIBrSH«^ 

(e) X5g (d) ic^lt^if:^<^^^>^^^^ ^^2 0<k^t/:6^m^^^-^'^«^»fi*'^^ 

2 6. Hffffi (b) X^75^ ^^r^,* 
(v) feF^-f >'Og6^<^iI^M«^#■^^ 

(v i i) ^F^'f :^OJI^m«. i5XXmiiMRi^^i-)l^<Dm-^\^(Omt^-^^^^ 
^K^-f :^OS a u p e hVi^J^JiVp^Vh =S:;^SL. -?-L-C 

(v i i i) m^^^fifz-rvv^^^nn^ti^r^ mv^^y<^B\^^^^ir^^ 

2 7. mta ( b ) xg7&^ ,B . 

h m.^^-mmi)^ ttris f ^ -r y <7)@Bia]«^«: # ^ x^ ; 

2 8. :®a2 5frc|Bm<^iilfe^'^-e*o-r. ttriaxs (c) ic^sv^-czij^ctctro s y 
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9/ 



2 9. 2 8 tc|a«<^)Sll5g:^^'e*oT. ^i^l-e. miB ( i i i ) S a u p e 

^i: LT =£r#T> 

N-HM-^Ogg^^&M . 0 2A<Dm^. S^ern®* •^'•T'U >i^D°nh^2 3. OkHz 
1. 7 kH z LT. 

WiMM^^TKi5\.^xm^y^^^Mtm'it^m^mm^-^. -^xtrosy nm 
J^:^T<^^ (i) : 

A 5trosy(k) = 2Si j {0.5 D°nh cos^^ cos ^ j +(2/3) 5 i j 1 (1) 

3 0. ms2 eizmmmm^mx-^-ox^ muxm. (b) tiisv^x-^TcTRos y 

3 1. ]S@3 0Kmm<Dm^1^^X^^X. Cli-e. mia (v i i) Saup e:t-^- 
^ t L^"C ^ ^ i ^^^^ 

N-Hj^'^<^mil**l. 02A<^J^^. >'^^D°nh«-2 3. OkHz 

1 . 7 k H z t LX^ 
Xik^L. ^LX 

WL^mn^^Ti'i^^^xm^ y^-^cr%hm^2 (DVc.^m-^mm'^^^ r<!^7GT rosy 

NMR^^^iJ' h-'i'^fflv^X. k#iO^ ^ N^;^ tf >'M^-<^v^■C#e>^^fc A 5 trosy(k) 

mT<59^ (1) : 
A 5trosy(k) = 2Sij 10.5 D°„h cos^^ cos^^+(2/3) (1) 

i , j —X, Yf z 
1,zXoX^t>ti^> '^'^o 

3 2. 2 9 t^{±3 1 trfB«<^:^^^-^*oT. ddt?. frlB^iaX® (d) tccfelt^ 
[0 0 19] 
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^->>^ : 10/ 



[it2 11 



^ax> ^ay> ^az 



[0 0 2 0] 
[<b2 2] 



3 3. :Rg2 9tf^ti3 1t;:|Bm<^^^t?*>oT. C^T. MUXm (d) l:::feltSiei6] 
[0 0 2 1] 

I'll: 2 31 



®ax» ®ay» ®az 

[0 0 2 21 
[4li2 41 



®bK» ®by» ®bz 

(x i) ^1<7)^^^^ h;K^#'^i:^2<^-^^'^i5' >>'^<^^^^<^^<^^*^- a. b 

(x i i) Jiy.T<^^t^J:o-CfStt«it-ifcS=Sr^ie) 
mti=^it-ifcE= a 2 + b 2 + c ' , 

3 5 :Sg3 4tria«0^i*T'*o-C. ffrfB^ 1 is J: 11^^ 2 O^ffc^^O^!.^^^ < i:^ 1 -^^^^ 
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^--j: 11/ 



U y (DHPC) t(DU^m> 
'j^V }^^-y^y7i''J)^^'}> (DMPC) fcy^^^y W;v*:^7Tf-':^;v=i 

'J> (DHPC) tVr'y)^mki-V')^^ (SDS) 

y 5 h-f>'^*^"7 T^>^;i'=f V (DMPC) tz^^^'^y ^ Ji'^^y r^'^)^^ 

(DHPC) i:-irf-;l'h';^^;i'T>^-'^i^>^n5 K (CTAB) i:<^?I^*. 
1, 2-v-O- K7''>^1'- s n-^^'J-bCi-a-*;^^*^ V >' (D I ODPC) t 
3 _' (3^ 5 K:/'alf;v) ->?p{ •5^;VT v^- 2 - Fn3p->- 1 -•/^/^°v•1J-;^•7 
jc-h (CHAPS) iK^^rl-^t^. 

^^)V\£W-^J^^rj'7-fV (CPCl) -^dE^-ij-y-;v-N a C 

v^-'^7i»7'n5 K (CPBr) -^^"9-7 --;V-N a 0 m-^t^. 
Halobacteriu mm(^^MM)i 

3 7. ttriBMt/»% 7. 5% (w/v) (7)i^5 v;^ h-f ^V'J^^-^rf-v;^^'; y (D 
MPC) i: v^^-9-7-f 7 T^>^;^=' U y (DHPC) t't:^)UVV^^)l'Ty'e 

-^M.yuiV (CTAB) 3 6 tcfBmo;^i£o 

(i i) Wi^a'^M^^TiZiix^^xm^y^-^^^^^'it^^^^m-^^. _^7UTRO 

(i i i) ^K^-f :^coiK^=-MS. ^ J:«NMR vi?'f->'V<Dtti:*|fi]<?5^'ft:4*-'b. 
( i v) K^Je^tL/::^ h V i^:^^MnitLX. ^ ^ x^Sei^Hf ^i:'t^> 
(c) ¥^ (a) i;i3V>-C#?.tt/iSB[6]W^fc. (b) lC:feV^TM5e^tL/cSeinJffi 

3 9 . HulB ( a ) ^m^. 

(v) ^ ^ >^^eE^<^J!l'?^^'^r#-C. _ 
(v i) ?gt^!^K#^T(:::fev>T. >^-^^M^^'{t^'^tmm^^-fiz, ~^7C 
TROSY IJMRy^^^ Vny^m^^X^hM. ^(Dmk^X<D^^MS.iZ^^\^fz 

NMR'yyi-)^(oMi:fo\°i<7)^'lt^^nx^ 

(v i i) ^F^-r ><7)i^^^M=^. :^3J:Cf^NMR••>i^•:^>'^<D*ll:^ffi]<^^'^b»;6-'b. 
MF;^-<><'5S a u p e:^-:^—^ ^ > =Sr^5feL> -etT 

(v i i i) ^^5E^tL/cvhU^';^=£r**:^<bb"C. ^ F> ><7)SBr6Ht#t-f -Sx 

4 0 . frIB ( a ) 

( a ) ItflB iJ' iJ' SC«IB<C^% i: ®|4 b v>^{4^T ^ -Cgfeli# ib ttT <2» M?- 
mm7!)^it>. mf|BFpJW'>'<^@BlRl'lt^«r#;2)^^; 
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^-y. 12/ 



4 1 :S@3 8tCia«<^7'niJ^9A-e^oT. tFlflX© (b) tC:fev^-C->!fe7cT R O S Y 
4 2. 4 1 lc|B«<^^n^7A-C-^o-C. ClCl-C, Itfifi (i i i) S a u p e:t-^ 

LT rf^ '£r#-C. „ ^ ^ ^ ^ , „ 

N- Hj^'^<^gESt** 1.02 AOi^>^. y -f') y ^^-D°nh 2 3 . OkHz 

h-^h-b-. tf;{iN-H^'^<^8&SI:&«l. 04A<O«f'^^ "^V >^D"nh* 2 

1. 7kHzi:LT. , . u i 

?gt^B!^k^«Tt::^v^-C^^>^'^°^«i:K'ft^tf^^M$-i^. -^TnTROSY NM 

mro^ (1) : ^ . , ^ , 

A ^ trosy(k) = 2Sij 10.5 D°nh cos^^ cos#% + (2/3) (1) 

^rfflv^T. wl^^ti^i ^^=-@£l6J'^^^-^^ S a u p e -^-^—^ V > ht? 

43 3 9(r|BI£0 7'n^^^At?2boT. miBI® (a) tr:fev^T->^C7nT R 0 S Y 

NMR^^i^ > ;V^fflV^t:#P>tL^^i=-<^?^:^«T'(75SEl6]:ftJ^t^'eS^l-^':NMR v:?'-^ 

4 4. :®i 4 3 lc|B«<^?-/ni^-7A-t?2bo-r. CI^ITn ItflB (v i i ) S a u p e t-i^ 
iJ-Hm^<ommb^l. O 2 A^t)^^. •^'^V >^^D°„h^:2 3. O kHz 

t-r-s^^N ^j^ctiN-Hjfe-^^^m^^on. 04A<^Jif'^. mmM^y:f')>^^ nhi2 

SY NMR^^^i^ >>'^^fflv^'^> k#gOi 5 N;^;2.e>'*J-l-ov^X#f>tL/cA 5tros 

y(k)i:fc'fetw. mro^ (1) : ^ ^ . , 

A ^trosy(k)=2Sij 10.5 D%h cos^S cos^N + (2/3) 5 i j I CD 

45 4 2 ^^>:«4 4 tc|B«<^:/ni>^7A-e^or. :ix-. mm^ ^^^^ Mtmni. 
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[0 0 2 31 
[it2 5] 



f x» ® f y» ® f z 



[0 0 2 41 
['fk 2 6 1 



b X' 



©by ® b z 



(x i i) J^i.T^TJ^l-J^^'^^f-SS'^^'ftiS^^*^ 
^@ei63^'fkJK= a 2 + b 2 + c 2 > 

4 6. Si3 9i^ia«S7'n^9AT'*,o-c, miit^mi>mm^ ^ Mr^^ 

1triBX« (a) l':feV.r#ibtL/cZ:^xTROSY NMRJ^^ 

( i ) MK^ ^ >'<^M<^1I^M^^#'C> 
SY NMR;=^-<i5^ b^l^'^^v^T^'btL-S. ^i^0Wft?(?)iaiSl^Kt^'K^ffb^NMR 
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: 14/ 



N M R -> ;v ffil <^^<tE =Sr # T , 

(v i i) KK^W ><^Jl^m^> ^J:TONMR'>i>^±;V(7?tt;^lDl<^i2'fbl::*^e>> 

(v i i i) m^^;^tL/i-7hUi5';^Sr*t:ft^l:LT. ^ K> >o@5l6]1t#fci-a> 
i: j: •? »S ^g^-e* * , « B 4 8 HiB^<^ -/n 9 -t. o 
5 0. ttfia ( a ) 

( a ) Kria ^ > ^ S /^(^tfflB'fb^!^? t =fe v>^#T is v> T gE ic# ^ tLt: 
•cab*> 4 8 t::|B«<^'/n^^9 Ao 

5 1 . 4 8 t:iStt(7)7°n^9AT^*o-C. fflBI^ (b) tc^v^Tr^TCT R 0 S Y 
5 2. 5 1 l3iB«<^7'n^^7 A-e*o-C. CiCl-e. If^ ( i i i ) S a u p e t-r 

N-H*^^(7)gE8|^^l, 0 2A(7)W^^. mmMm*y^Vy^'D\hi2 3. OkHz 
1. 7 kHzfcLT. 

TaB^HJ^«#^Tlci3v>-cKi5' >^•?^5'K^:^<k'^t>^^M$-^t^ "^tcTROSY NM 
R;^^^ h;V=Srffiv^T^ k#gO^ 5 JJ;j^;^tf;y^^3^ov>T#^b:l^fcA 5trosy(k)t ^> 
iz, J^TO^ (1) : 

A 5 trosy(k)=2Sij 10.5 D°nh cos^S cos ^^^^+(2/3) ^ i j I (1) 
i, j=x, y, z 

=^ffiv^r. a*§t^^-r^:9-i=-@fi[fi]=£:m^-r'2> S aup e h U > b t? 

5 3. 5 2 ^c|Bm^oy^^^9AT'^feoT. tulBX^ (a) tC:^v^T3^7uT R 0 S Y 
5 4. 5 3 tCfB«<7)-7'n^-7 AT^oT, Clit?^ ttflB (vi i) <7)Saupe*- 

LX ^'^i ^'^'^ > 

N-H«t^<^KSI:&*l. 02A<7)i^'^> Wi^W.mfjyyV>:S^D'^nhi:2 3. OkHz 
i/cliN-Hj^-g-OlSSI^&si. 0 4A<^J^'^> m&}WM:fJ y f') > 2 
1. 7 kH z LT^ 

SY NMR>'>'^:?' h^^^--Sv*T. k#B<?5^ ^ N^>^ Vi'>MtwOV>T#f>*t^A 5tros 
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^-i?: 15/ 



y(k) tti>I.Z^ likr<7)^ ( 1 ) : ^ . , . , , ^ 

A 5trosy(k) = SSij 10.5 D^nh cos^^i cos ^''j + (2/3) 5 i j I (1) 

5 5. :SB 5 2 t/;»i5 4 l::iBm<^>^n^9-^'^2^^'^> i^lT-.m^Xfe (c) 

(i x) ®>^b^tIi:«Mi-^mr<^m^>^■^°^®<^^'^^^^<^@^^^«^^'^^ S£i^-r>v;v 

[0 0 2 5] 
Hb2 7] 



f x> 



fy» ^ f 



[0 0 2 61 
m2 81 



b x» 



® b y » ® b z 



(x i) ^KT^M'^iJ' >^^^^^^^2<^)#^^^' >-'K7)#^i:<^^<^^iK^> a^ b 

(x i i) J^JLT^O^t^i^"^^^@S|S]^'fbJS***^ 
:9-^lElpJ^'fb«= a 2 + b 2 + c 2 . _ 

5 7 ^§5 6li^^<^^n^7At?*,oT. ^fB'fb'^tJd^llrlB^ t 
S'&#5fei-^#^'5^ t&ISX@ (a) t::^v^r#'btt/c-^7CTR0SY NMRJ-?^^ 
h;vi:. miBXS (b) li^v^X#<b^x/^->^7nT R 0 S Y NMR;^-<^ h t ^^Jtg 

(b) ^^J' w?^®i:m^2(^'fb'^%'Sr^)!i!fe$-^*^#Tt'*3tt^. ^ ^<^@5lS] 

( i ) K ^ >0@&^Eq<^iE^^M^^:#'C. _ 

(i i) fKH^H!^K^«TtC:feV^-cm^>>''?^'S|i:K^2c7)'fb>^{j^4:^fi*$^^. _<^7C 

trosy NMR;^^i5' ^^^=^ffi^^'C^#'btL;^), :^:f-<^i^^4''e(^)@S(Pi:ft;£i-'£2t#ufc 

NMRv^^;K^tt:&[&IO^^kl:^#T. 

(i i i) ><^il^^^^> i5 j:t/^NMRv^^*^>'VO|ft:^FS]<^^<ks^^e). 

(i v) ^^^^ti-Tt-^h Vi5^;^=S:*r^'fbL"C. fcK^^ ><^5Bl6]1f^i:-t-'5>. 
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^-y : 16/ 



(d) ¥^ (c)' i'*3it^Jfc«to^^;&-^. ^^20<b^t»/6^^^>'^^'i5^«^^B*-^^ 

( v) ^ ><^I56^<^1I^^^'^^'^- ^ x« >^ 

(v i i) X^B'f-Mm. i5J:r;f^NMR'>i^f->'K^tt:^In3«^^<ts*>^. 

^F^^^<7>S aup e*-^-'^>'Ji^^^l^^^^^^^^- ^"^ ,^ 
(vi i i) m^^^^Tt-rV'J^^^^^j-^'fbUr. mF^^>'<^IE[&H«#^:-rs> 

( a)' miB^ >^-«i!^sWiaf^ 1 <^^b^«^=^^«!fe^***^^"»^^-*5^''^^'-^^^^^ 

6 1 BizUm<DfxJiryM.X-^^X^ miBX^ (b) tii3V*t:_-^*:7nT R O S Y 

6 2. 6 1 l'|B«<^-/D^^yA-t?*ot:, iClT'. miB ( i i i ) S a u p e 

N-HfS-g-omm^n. 02A<^*&'^. »e<i^@*-;/>^U>^'D°„h^2 3. O kHz 
t-r&fP. tTttiN-Hjg-^^^mSil**!. 0 4 A^^^-^^ •^•^'J>'i5^D »'>?r2 

ir, j.:j.t<^^ (1) : . , ^ , N 

A 5trosy(k) = SSij 10.5 D°„h cos^^ cos ^ ^ +(2/3) 5 i j I Cl; 
i > j y, z 

=^ffiv^T, ^§^^^i^-ri^B£l^iI*5^5£•r* S a u p e t-r—r >vx- 

64. ^Ue3KmWl.<Dfuir^J^X^^X. ^^X^ ttriB (v i i) Saupe:^--^ 
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^-S? : 17/ 



N-H^-a-<7)mk7&n. 02A<Dm^. mmMm:^y:^vy^])\^^2 s. o kHz 

f^H^H^k^^TlC^V-TSiJ^ ® 2 O-fb-^J^^^filb^-^. n^TcT ROSY 

th'fctC, J^JLTO^ (1) : , r ^ 

A atrosy(k) = 2Sij 10.5 D°nh cos^^i cos +(2/3) 5 i i I CD 

i > j ~x, y> z 

=&fflv^-c, mmKMii^=^mmim.^-r^ s a u p e ^— ^ > u > h t? 

65. :Sa62t/cl±64ti|S«<7)yni/7A-e*o-C. 11155X^(0) l^i^lt 

[0 0 2 7] 
l'fb2 9] 



[0 0 2 81 
['fkS 01 



^bx' ^by' ^bz 

(xi) ^KT^^-fi^^ h;^^^'*? t^2 0^t£^^^ h;K^^'^i:<^^<^:^*=^> a. b 
6 6. «g 6 2 t^c{±6 4tC|amo-/nir7A-e^oT. :i^T% ttfBBX^ ( c ) t^*>lr:>- 

x>'V>'^W<^^fS]=S:3o<^i5i:v^cit^-r;i)^ 1 

[0 0 2 91 
[<b3 11 



©ax' ®ay> ®az 
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[0 0 3 01 
HUB 21 



®bx» ®by» ®bz 

(x i i) J^J.TO^HJ:oTSte«it-i!cig=Sr*i«> 
msat-i!cJS= a 2 + b 2 + c 2 , 

67 :®g 5 8tc|am<^^ai5^^AT»*-Q-C. $ ^> tc. h5IB^ 1 i5 it;^^ 2 O^k'^^O^J'- 
10 0 3 11 

6 9. 13. ^^^ti2 5 lc|amo:^fe=Sr^^TL#^^So 
[0 0 3 21 

7 0. ]^,B3 8. 4 8, tfz\tb ^\zUWi.<D-fuiry 2^^mk.^^m.o 

7 1. :Rg 3 8. 4 8, ^fzitb ^ \,:^t^^<r>-fu M.^-^ts^WMWo 
[H^O^mi 

jt^^m^t^-fk^TROS Y NMRfflP;^^^ (^?!lx.(f, ' H/^ ^ N-NMR>^^ 
[#&Bj ^ HM-r *iJ 

^j^k. ^ig<^^^fi raj . ra nj . rt h ej /^t') ti, 

[0 0 3 61 
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) o Cl(?5^ilt3tit3t, l?ax.tf. Thymol tTtti 2 >:J.±<^T^ni/^^tf^U-?7'^ 
10 0 3 8] 

10 0 3 9 1 . . r=*-*«- 

[0 0 4 0] 

T^ymti^ ^<^)-JKlC<2r^<^3:fc^iB-^*N tTtti I UP AC- I UB Bioch 
emical Nomenclature C o ram i s s i o n II i i9 tL^ 1 

[0 0 4 11 _^ 
[0 0 4 21 
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^--J : 20/ 



10 0 4 31 

4 L < (± 6 0 %m±. $ u < {i 6 5 %&.±(Dnm^i^irmm^\ v:ff> vmm 

[0 0 4 4] 

[0 0 4 51 
[0 0 4 61 

[0 0 4 71 

:^mm^KiS^^X TNMRJ tli, :i^a^*B,i=Sr^i*i-^ o m^"^- ^ > h ^W^m<0 
[0 0 4 81 

^^fl&o -^TCNMR^: LTti, -ft^fi^JlCti, TROSY (transverse r^ 
elaxation — optimized spectroscopy) > COSY (_ 
^5cv-7 hffiMNMR-S) . SECSY ("^x^^ tf ^^^^ . FOCSY 
(Zl^TCiff ^ilLWlErS'^fcfe) . HO HAH A (-^^7G|Sl^^^- > "^V^) ^ NOESY 
(=:>fc7GN0E^£) . 2D-J^ (-^TCj^M^^-S) . UV-COSY (Vl^-nH 

-uyy^mm^^^) -bm^ihft^*^. c::j^lb^^|5l^$tt^v>o lv^nmr{±tro 

5 Y-eab-So TR0SYt{i^ Wuthr i c h 1^ J: oTWH^tu/c, jglSa^NMR 
K^Lfz'IS'&X^h (Proc. Natl. Acad. Sci. USA vol. 94, 
12366-12371K (1997) ) o :g^i^4(^:'c^ ^:9-^«^NMR H^v^T (i. ^ 

a^^f D =^ ^ {i , ( 1 ) m.^wM^-^'s.im {2) it^^^yv m:fin.x h ^ 
0i*w-e(±. ^t^'yy Ym:f3mm'BiiZ±^ < ^^^fzii)^^. mmv^m-Am< ^^^^ 
M>&^j£<^^o TRosY(±, ^tih2-^<DmKrfm^^u^ir^:itizxox. mmn 

^tS<U m«liS=Sr^<1-^^fe-t?**o TR0SY^cJ;oTlSi^^4(D^'>/^•^^« (^J 
^{f, 9 0 0 kDam±) t'OV^T. zi^^ctcNmr;^^^ h C: i:7&«nrt^t-=& ^ 
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^-z;: 21/ 



;&oMWi:tTii. V^h^;V'J^^-7Tf-v;V='U>' (DMPC) t^^-^^^ 

y^;i/5^^7 7^v;^=i V > (DHPC) i:<^rS'^%. ^ ^ 

e;5U>^h^;v'^^7Tf-i?;v=";>' (dmpc) ^y^^-t^-f ;v*>^7T^i^;v3 

U> (DHPC) a: FT-*y;v^^m:^- -^A (SDS) i:<^rl^t?s 
^ h^;^*^-7r^v;V3'J > (DMPC) h ~>'^^-^?-^ ^ ^V'i^^ 7 r ^ 

(DHPC) t-t-f-;l/h Up«f-;VT>'^-'>Ayn5 K (CTAB) hcom.'^m. 
1 2-'>'-0- Kt'~>;V-s n-^^U'fen-3-:^;^7:j-=ii;> (DI ODPC) t 
3 -' (3 7 5 KT-n -V>^ ^)\^r>^=--^- 2 - 1: Kn^5/- 1 - >^^y^•:^•^^-;^7 
(CHAPS) hOtii'^%)> 

-b^;veu>^-':^A^n^>f K (CPC 1) — ^^^7-;v-NaC 1 ?i'^%> 
-fe-f-;ve'J v^-t/Ayn^ K (CPBr) -^^-ij- ^ --'I'-N a C 1 ii-g-^^. 
Halobacter iu m.M,<O^^M)^ 

i^^iw^^ St«-e*^^^. MK^^^^^^^b i c e ^ It'i^^fS^'lt^t 

[0 0 5 41 _ 
[0 0 5 61 

*^»'t'^(scaffold)tc. ;^|^c^«m*=l:M^-^(combinatorial)<^¥^T'SAL. 

ffigEii#2 004-3122170 



#0 2003-400864 



^--j: 22/ 



»iFBl-e#-^7&-o##<Dab-2>:0>^<^-a^(library)=S:'^^L> :i<D^m(7)^^^h t■t 
<Ott'*<^¥i***^»I"^*'&o M^Wiwti. 3>'tf-^h';T;V'5-^>^ hU-ti. Me r r i 
field <D\L-X^n\^fz r^y^K^^-^J ( 1 9 6 3#) ^Sr^lg^: \^fz^ 

^^tliOjiJS t > Furka (/n^:*'';-) r;^:/V h-^^feJ (1991^) 

Ml&^tL, 1 9 9 2#JiJLM^^::W^MlS:*^it*^>'btL-c§/^^i^-e^^o ^t-ra-^^^ 

fi. -^^=^<^iitM75«^^ c: i: tr - K T y •/'fb<^ - - X -7 y -5^ L rifi^^.^ JcfIS 
[0 0 5 71 

:t ^ KJ =^-^tf o ril##^ ij =f ^ 1^ f- KJ ^ r^'^#*° U ^ ^ W KJ {± 
=fp?^V:*-^K> :f V ^ K't'iT)'; ^^mv^^^xJVM'^^i^N 3 ' -P5' 

^iifzmMi^^ V ^ ^^-^^ tV^^^l^t^ Vt^(Di/ h v>**C - 5 -/n 

^•ij-v>'^f5'> ]>v>(phenoxazine —mo dified cytosi 

ne) -cm^^i-^tzmmi^tv =f^^ dna4'<^V'J^*-^*^2' -o-yne 

it^'>^/'>>^^-eSm$tL^ciE?njtr>f^^-r*-i:l^i (Ba t z e r <b 

, Nucleic Acid Res. 19:5081 (1991) ;Ohtsukaib 
, J. Biol. Chem. 260:2605-2608 (1985) iRossoli 
ni-b^Mol. Cel 1. Probes 8:91-98 (1994))o Mm T^m 
J \itfz^ :^mmmhZii5^^X ^ ae^, cDNA> mRNA. •^^)':f^i7Viri-V\ is J: 

m t^^-r^o mmii'. mmKxv)::i-v^fLfz^^(D^y^^^mi. -ecow*^:^-/ 

m(D^°V^y-^V'i>tfz^ z<D^mi''^-^^^^o :^zf^4 iyz^^KB<D^W:<Dm^ («L 
[0 0 5 8] 
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^-i^: 23/ 



-B^jK-ff -eco*$cOTI5&fc LTii. 5i^°U^-/f- KcT)^'^. 3. 4. 5. 6^ 7> 8. 9 
' 10 \ 5, 2 0. 2 5. 3 0> 4 0. 5 0 i t>''?-^^Jy.-tl<^T ? ^ ^^^WbtL, i 

Tit^-C*>9#So -tfz^ i!^^)%^\^^^V(n>m^. 5, 6> 7, 8. 9> 10. 15, 
2 0 2 5> 3 0. 4 0> 5 0. 7 5. \ ^ ^Xl^it\^±.<0^^ Y^^mJhf^ 

i-\m.mzm-t^mmmm. m^lt. Escherichia coli XLl-Bl 
u e. E s c h e r i c h i a coli X L 2 - B 1 u e . E s c h e r i c h i a 

coli DH 1, E s c h e r i c h i a coli MC 1 0 0 0 . E s c h e r 
ichia coli K Y 3 2 7 6 . E s c h e r i c h i a coli W1485 
, Escherichia coli J M 1 0 9 . E s c h e r i c h i a coli 

HBIOI. Escherichia coli No. 49.Escherichi 
a coli W3 1 1 0> E s c h e r i c h i a coli NY49>Esche 
richia coli BL21(DE3). Escherichia coli B 
L2l(DE3)pLysS. Escherichia coli HMS174(DE 
3), Escherichia coli HMS174(DE3)pLysS. Ser 
ra\ia ficaria>Serratia fonticola>Serrati 
a liquefaciens.Serratia marcescens.Bacil 
lus s u b t i 1 i s, B a c i 1 1 u s a m y 1 o 1 i q u e f a c i e n s . 
Brevibacterium a mmm oiiiagenes> Brevibacter 
ium immariophilum AT C C 1 4 0 6 8 > B r e v i b a c t e r i 
um saccharolytic umATCC 1 4066^ Corynebacter 
ium glutamicum A T C C 1 3 0 3 2 . C o r y n e b a c t e r i u m 

ffi|iE# 2004-3122170 
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24/ 



glutamicum A T C C 1 4 0 6 7 . C o r y n e b a c t e r i u m gl 

utamicum A T C C 1 3 8 6 9 . C o r y n e b a c t e r i u m aceto 
acidophilum A T C C 1 3 8 7 0 ^ M i c r o b a c t e r i u m amm 

oniaphilum AT C C 1 5 3 5 4 > P s e u d o m o n a s sp.D-01 

10 0 6 3] , 
10 0 6 4] 

m^^&xm.libhtiX\^^& (Ky t e. ] ^IXfD o o 1 i t t 1 e. R. F. J . Mo 
1. Biol. 157 (1) : 105-132, 1982)oT5 7 m^i^TKfi^ttSti 

mm. ^M. S##> DNA. I^i^. StU^if) tc^ffiH^ffl'Sr^^i-So ^7 5/^14 

. 'iilh<Dn:i^^^xxrm,m(D^K^zm'o'<mii^m1^^m^n^mxhfl:ho ^tihu-^-c^ 

vu^i/y (+4. 5) ;/^-';> (+4. 2) ;n^v:/ (+3. 8) ; ^^-^WT^- 
(+2. 8) z^y^T^ y/i^^^y (+2. 5) (+i. 9) ;t-7- 

> (+1. 8) \ ^')^^y (-0. 4) (-0. 7) (-0. 8) 

; hU^b7T> (-0. 9) ;^n-/> (-1. 3) ; T'n y > (- l . 6) ; ^x-f- 
y> (-3. 2) ; >m (-3. 5) ;i^;v^5^(-3. 5) ; Txy^•■7^v 

m(-3. 5) ; T^^/N-^^y (-3. 5) ;';i^>(-3. 9) ^ XXfT )V^::.y 

-4. 5) ) -e*^o 

[0 0 6 6] 

t\.xmm(r>&m^mm^^-r^^y^^^9. m^^t. ^)ifyvm^mzi5\^^xmm-^£ 

ym«^«^fi^*fi^'C'*>*'^^'&^^^^H'^^*^^''^^^*^^° *gl#fp^4> 5 5 4> 

1 0 \^\ztzm^^^xnK. ^xr(Dm-:^'Mim^r^yw.nmKn'omxhKx\^^h : 

r}v^=.y (+3. 0) ;';->*v (+3. o) ; TJ^^-?9^:^m (+3. o±i) ; i5^;v 
iJ'^ (+3. Oil) ; -b'j > (+0. 3) ; T;^/^•9^^' (+0. 2) ; ^ 

> (+0. 2) ; i^Vi-^ (0) ; J^V:^-^ (-0. 4) ; 'J > (-0. 5± 1) 

• yy^y (-0. 5) ; (-0. 5) ; v7.-r^ > (- i . o) ; ^■^:t- 

:^ (-i. 3) ;^^')y (-1. 5) ■,u^'yy (-i. 8) ;^'vn^>/> (-i. 8 
) ',^ui/y {-2. 3) ; ■7jl-;1'T7-> (-2. 5) ; ^ XXf Y -f r y 

3.' 4) o r ^ ^mii^^^<^^i^'^-^Wi^^\--^^^^^^^'^^^^^^^^^^^^^ 

miE# 2004-3122170 
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^-5; : 25/ 



if;&«^if lb tL;& ttP) tcRBS^ fLJfi: v^o 
[ 0 0 6 8 1 

#in^^#> ffi^ (t r u n c a t e d) ^^Afei^^J^ 

/^tWlf^b^x^o ^SlitfS^ (allele) iiti. IWJ-AfeT-Mt^M U jy:^fSy 

LX. W3titf£^OM#t-*^efc^^^v^^o raffl|W|#t/;{±*'*ni5r (homo 1 o 

■M-mt. :^mmmmzmy!)^hmh^^x^^o [tJ^yr^r (o r t h oj^o g) j t{a> 

^}Uyuffy^miK=F (orthologous gene) ^ilC^^kiSSf ^tSl 

;5>o m^(omm.wmr^m\^x. u-^mK^m.^^fz-sm.^h\t. i^-<^f (-'f^®^;:^ 
-07% J mwm «r 3 - K-r ^ V- v^. mmii^r ^ j mwm ^ ^ - k l ^ j j \^ \t 

W5g<75^>.^'^K*3-K-r^o HF^GCA. GCC. GCG> ^iO'G 

mmttm-r^o ^m^mK^^-x. mm^(^^^v> (a^^^:^--^^/-:^^^- 
L<]ii'-3m<D7^ymxmm-r^^t^^^>^o r^ym^Dmutit. i,t(D-<y^r 

mKl^iik±. m^ii. 1-1 01®. $fiU<{il~5l®. J:t)»tL<i±l~31®2T 

miE#2 004-3122170 
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^--j : 26/ 



;Hk i5^';3S/;Hb> V TR^-fb^ Tv-Mb (^Jxff. T^^Mt) 'S: t'^-^tf 

[0 0 7 2] 

1*1. tfz\tl 0 0^il^iLT^ 5 OWT. 2 5 iii^J^T^ t'-e*) ^) o 
[0 0 7 3] 

o i(7)«^0-^fi<l^:Sl^t^ov^Tli, mk\t. Alberts "b. Molecular 
Biology of the C e 1 1 3 1 9 9 4 ) . ^ ^ t>lc. C a t 

o r:feiU^S c h i mme U B i op h y s i c a 1 Chemistry Part 
I-The Conformation of Biological M a c r o m 

olecules (1 9 8 0) ^#BSo T-^l^S^J t f 5 7 ^12 

^j^v>^o m^SitJ vt°^)^-f^Yn(ommmKim^f^fz=:.^-jm^^^^no 

(s t r e t c h) 60J:^>&. SP^^O-^^btt^o TH^^cftitJ i(±s iir'^)-<f^V 
[0 0 7 4 1 

,^»tri3v^T r^#J tt^> "K^- •^-f;v;^*if 

^j^^=}-\,zi,t. ^y^^^%. ^°'j^7^f-K. ^u=f-^-/^K> ^^•v^^'v^a-^ 

F ^Vrf^^i^U-rt^F. V^i-^F. « c DN A. ADN AO J: 

)5:DNA. mRNA<^J:^=&RNA=&-^tp) . ^i^-'J V F. ^ U =f-^J- * V F. St« 
^;v^>. UP&'VF. 1fm<Sitt)K. ^^^^9^^=-. 3>ef-h'JT;v 

10 0 7 51 

;|tm<bLDLS## (LOX-1) ^^t^:^iJ^yV^'-^^^. ^yT^^jy^^i^yr 
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^-y : 27/ 



NGF^^{4:7 7 ^ V - ^ if Oii58Hi=-^##> ^ C» 0^ tl. TOP- ^ 7 7 5 U 

Toii-iike^#^7 7 5 u -o^m-i^. wL^mmm^ y^^^ny 7 5 >; 

it^-ffc^rTROSY NMRffiM^-<^' (^Jx.{^. ^ H/^ ^ N - NMR h 
[0 0 7 71 

m^t'^ofi^* ESWi- ^ t± . «f T > h ^ V - ^ ^-r ^ V - K 

1 0 0 7 8 1 

i&^ii. ^Moit^m^^y^^i'St^'^-^mLfzm^f'Z^ ^>^^^m<omi&m^^^^ 
:it-i^^^<Dmnii^t(D^y^^i^Mt^^Lfzm(7)m^mtt^ ^M<D^\:^mi}^ 

cio^^i! ^>'/^•^^K*NMR^^^i^«=f^'l§<e^fe]^-^*-i:"e««'i^^*^*1*^^° 

Mm^omm^zmhrit^- < <Dm^mi)m^^fix\^^^o ttz. 

f-^yy^i^n'^mm-t^ r^^ ymomMm\^i^M^^^^'^^-^^^'^^^^° ^^^^ 
. n^i^m^^mmmitmmmz^mt^^&mmi^ y^^^m<o^=?-&Km^^'^ ^^^^^ 
Da (T5ym^-e{i*ti5 0 oa^) ]ikT<7)i^y^^:^ni-nvxL-^-Mmx^fj:^-o mm 

ffilEiif 2004-3122170 
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^-i^: 28/ 



[0 0 8 2] 
[0 0 8 3] 

trfr ^ U - - > iJ^ft "i) $1^ ^ tL-S o 
[0 0 8 41 

(NMR«itMW) 

mm^mmm {'r^x(D^m^''c^^}i^\^^^^'}^='-^> mm^^'ii '^^^^^Jr^J^J^ 

7 7 ^ - jfc }ixmm\^fz^ik. mVmM-^J^ Hxmm-t^ z.hKX.<^ XVmM7e.\:i^irh ^ t 

^isim^mi-^tmtv^^^o tfz. t^*^<^mv>^I^±. y^^y~)V}d-<y h^j:ifim^^^ 

[0 0 8 6] 

fuvy^y^Lxis^^ nyi^mm.KLXLt') h }v<Dmmxmt:^^^T^ 

xm^MML. ^<Dmm a y i7mtLxmm&<7>M7K^m\iir&^ti)^^t>fix\^^^ 

[0 0 8 71 

ft?js^^'^^v^<o-e*ix}f. 5mM~ioinM x^Mm-^mx^^^\ mm^ ^ < -t ^ tmm^x^ 

[0 0 8 8] 

i^^lumtLXii. ^i^p^oum^T&m^fzib. 30-40 x^mmi^-T^^t^ 

aiiE# 2004-3122170 
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^--j : 29/ 



[0 0 9 2] 

NMR^^v-ASi^^^f^o NMR n ^ ^;0^lt J^M^Pg 

[0 0 9 5] 
[0 0 9 7] 

-e-ci-c dl^^^^N-^H HSQC TfiiJ^=^tfv^ 2^7gNMR t.^^J' h ;v-e?tM 

NMR h;v<^#iic6<l*<b^5^"7 h^TK-fo 

[0 0 9 9] 

7 5 K^n hyft5l^<^'(t-i- (8 p pm#S) ^ 1|ljil<^^#^*5feOjH-§- ( 7 p p m#i£) 
ajic^^n (4ppm#ja) . ^'Slco'/xi \ -y^%(r>^^ (2~3pp 

m-wia) . pif-;mS5^<^#-^ (ippm#a) ^g-tL-rnmiW^nso 

miE# 2004-3122170 
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^-i;: 30/ 



V^-^JglitL-Cti, l?lJx.tf. H-N (9 0-1 0 OH z) . N-C a (1 I Hz) . C 
a-H(140Hz).Ca-Ci8 (30-40Hz),Ca-C(=O) (55Hz) 
, C«-X-N (7Hz).'^C-''N(15Hz) i^t'i}mifhMo 

ffiiE#2 004-3122170 
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^-i^: 31/ 



tltinx.. mm^Mm\:Lxy.^<^m^^-')o z.co^mi.timmm.t Lxrij)^}' (ca 

mx$>^. -wc&}^j:^^mti^nntmfj:^. tmo)^m^mx^^^^i,z^^-r^^^l 
Ai,z^<oi^m^rifr^^mW}i^< u^o. ^fi^fi<D^^y^--^i:^^^xmit^f^ 

ti-j:^ (3 0kDam±) ^m^Mmt-t^^^. ^ivriv(Dm:^ 

mi^^'i-}^<^mmi-^mtir:h^mtLx. TRosYWuthr i c^^f^^-^J 

i5'S«it»«f®5gtiTROSYt^IJMLyi7'-i5'«!J5e^ti-9J>5#x.^-tt:% 3 0 kDa 

ill! ^mmmiiZiB^^x^m'^m^j:nMR^'m^umL-f-zt\ vioi^jfe^^ii. 

^S^lC*3V>-C<&^-e*>)> -^x-lf. Kurt Wu t h r i c h ^. BM^^-^i^m^ 

9 9'l) ;M. S a t t 1 e r, J. S c h 1 e u c h e r. C. G r i e s i n g e r 
P r o g r. NMR Spectrosc. 34, 93-158. (1999) ;J. 
Cavanagh. W. J. Fairbrother, A. G. Palmer III, 
N. J. Skelton, Protein NMR Spectroscopy :Pri 
nciples and P r a c t i c e . A c a d e m i c Press. (19 9 
5) ;T. L. James and N. J. Oppenheimer (eds.).M 
thods in Enzymology, Vol.239. Academi c Pr 



e 



ess 



(1 9 9 4) '^mnf&. ^ > ^^i^ M<Di^MR :m^r-^<omwitwm, 
mm. (1 9 9 6) ; mEB#?&. NMR 3tL«. (2 0 0 0) ; m^mm. ^ 

m^^, f^^tXm, 6 9 6 9 (1 0.4 1 9-4 2 5. (1 9 9 5) ; 

W^^, m^txm 7 0 7 0 (2) 4 8 - 5 5. (1 9 9 

[0 112] 
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^-v^ : 32/ 



[0 1131 

Aatrosy= (1/2) Dnh + A^^ ^ N (D . , , ^ . , • 

= x. y. z) 0^9-i^M«#l-M-r^^K#ii:^^<^^«P^^*-*^'^^^^^Sai6]=^m 
o i.j=x.y,z) HJ:J^^<^M^iiJ:^)^^$tL^o D° n h H-^ ' NK<^^ffi^^ 
[0 1161 

D''nh=D'*nh2SijC0S^''iC0S^''j (2) 

i j —X y z 

5 Nti - m^t::M^:<b^'>7 >m:&i4T: > v;^^r^^^^M«±-e^^L' 

A <J ^ ^ N= (2/3) 2 S i j * i j (3) 

^ (1) - (3) %mm-^h. ^i^coa*4'X'(D@E|^]:ftjE£i;'B!c^L/cTROS Y>'i5''± 
^A^tTOsy (k) =2Sijl (1/2) D°nh cos^'^i cos ^ i +(2/3) ^ i j I (4) 
M^^ft (Singular Value Decomposi ^ i ° » ^ ^ 

-(iSA^trosyt. m&}i^ y^'^i^n(DVj< ^ ymm[^<^m^mmi)-hnn^M^\ (1/2 

) D°„hC0s^5i cos ,5 3 +(2/3) 5 u \^^^^ ^^m^^Mi-^fz^r^-^^^m^Sanvet 

mfEi|#2 004-3122170 
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^--J : 33/ 



10 1 1 9] 

Dyy Dz z) ij^^iKDmMir^hlfcom&m^^'C^^^-A-X-mM-t^o ^(Dfz^z.^ 

o@E|6j:^[nj{±D z zWtc-ifci-^i^^t-c^?^^^^ (1112) o 

i^^*i^iv>T. Y^4ymmtit^m.-^nmt\.x\t. ^i-w,nmm (doo 

isitfrSttltit-icK (DOS) i)^mfhMifi^f\^^\-U^-^iy^^£^^o 

[01211 , ^ 

:^§§^*t^:fcv^T. 2oo@Bl6l<^W-eo r^^iein]^^kiSJ (DOC;degree 
of orientational change) ^±>'^J;tt^^ 

[0 12 2] 
Hb3 3] 



®fx» ®£y» ®£z 

[0 12 31 
[-ft 3 4 1 



®bx» ®by» ®bz 

(i i i) ^l(75#'C£^^' h;V0^>^ii^2O^^£^i^ t(^FB^<D:ftK5r, a, 

^^@E|6]mbS= a 2 + b 2 + c 2 , 

miEilf 2004-3122170 
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^->?: 34/ 



[0 12 5] 
mS 5] 



'fk^^-rfg^iii-^'^N * (degree of orienta 

tional similarity to the active c o n f o r m a 
t i 0 n ; DOS) miT<7)^ 

If mi^k-^ < D O C is J: / ^ D 0 S <^^^ t LT ^iit-ffc^ n;i> „ 
4 o T f ik^* io T . ^ 1 c^'fk^'^ t m ^ > H i: ^^'^B* b ,^l^f^ 

(i i) t8[.%!^M:i¥^Tt-^v^Tm^>^^-^»i^K^20>fb^^^J2|^. -^^ 

(i i i) >'<^1E^M#> is j:t>'NMR'>^^:^^K^W:^^nJ<^^'^b*^^'='- 

x^S aup e^-i5^-vhU^';^J^V^>h«r^^t^ -?-LT 
(iv) ^^$*t/c-7hiJ^y^«r*t^<kb-C, K^^>0@BfRl'lfmi:-r^^ 

^\^d^j:m\'hfiz%txnhilfz^\^mmt. X^g (c) lC:fcV^Ti|IJ^:&tLyiiE[ei]« 

Jo T f l\ o'fk'^^ j; o -c^ ^ mitmt tm2 <D^t^m ^^^^^ 
-c^c;&«7t^'ffcfc^2(7)>fk'§-!^tcj:oi:^i:^«^'^'fb^^' rsm-f^j tii. mK.i^. 

DOSOm^^ 7 5 (deg2) lUT. 4 8 (deg^) &^T. 2 7 (dfeg^) 1 2 (deg^) 

iJlT. 3 (deg^) mT. 0. 75 (deg^) J^^T. 0. 4 8 (deg^) ^T. 0. 2 7 (deg^ 
) JL:JIT> 0. 12 (deg2) ^T. tfzliO. 0 3 (deg^) mT0^^4:V^9o 

miiE# 2004-3122170 
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[0 12 91 

jt^mtm I (^^t^'^tom-^Do Sinner. mmi^A^^^^Dos^^c^^)-. t 
y^: /h ^ D o s ^ ^ c ^ ^ 2 (Di\:^m^\ m 1 (oit^m izx^x&c^^&a^y^-^ 

10 1 3 01 

^'>'/^°^K<^ K^-f >TO3ti:Mlcov>T. *llYa 1 e^'c^OM.^Gr e s t e i 
^//^•i^K<^#7t^'fb<0»^=^rMo 1 Mo V DB x-^'^-^^l-^ 
^:i6-CV>;2) (MolMovDB. http: //Mo IMovDB. org)o 

, ^^j^^-mv^^— i^'-77^U7 H I V- 1 ynxT-* If, EGF-l-fe:^ 

^-^ yv^i^y^-^-^^ E P O V-fe>^iJ'-> >i^;^*^U-tV- h^-f- 

■tf, y (recoverin) > mRNA^^ tT^^^S^^, DNA^HU^^- 

10 13 21 

liiJ' >^N°^'R4^<^^iIl^*'5>#NHIt'^>^^^' i #§ (i=x> y, z) CO^^^M 

-•rbU^^y^. S (Si j fi, ^W.\^'rVV^::^(Dmm^^-to ij=x.y.z) trJ:i9^ 
^0 1 3 31 

D n h = D ° n h 2 S i i cos ^ i cos ^ j ( 5 ) 

i,j=x,y,z k , 1 

^(Dfttb^ >/'?^@<^ K;^>f X^H^M^j: 19 W-#$tL;?> cos ^ i cos?5 ji:, H 

. ±.%(D\,z^^^>xmh fLfz^^(D~^7tT ROSY NMR>^^^ h;v=SrJt«tbt:. 

• 7,^^ YJ\y<Dm^^&\:'tzm,l'ifiif<r>r^>^Wm.^<Om.^X:h^(0-fy-^. _<ifc7CNMR 
[0 13 51 

ffiiE# 2004-3122170 
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^--j: 36/ 



10 1 3 61 

( i ) mV^^ >tOgt^OM^^^«r#'C. 

(i i) TUB^HM#^T^'i3V-■C^^5'>/^°^^Ki:mt■^%^^B*$■^. r^fc^TRO 
(i i i) KK^^ >^^M^^m^^ :feitFmNMR 

(i v) ^ V i5':^«-*«i-:^'fbLT> ^ ^ ^^olSlnHW^tl-^, 

" (d) Xjg (b) tr*3V^-C#^tt/«:@5[6]W#t> (c) tCi3V^X#^> tt/ci£[R]1t# 

2|^^§^^^L<oill5eMl^t 'fe^ V^^ytVXli. m^0.t^j::h^ y^-^irM\^<o^^. 

(DV>^^ymm-^mx^^o l^^-l. mMMm-tLxov^^-c^tLxa. m^i^. it 

[0 13 81 

±um^-ijmK^n^mm w xw±. 'Z^mkjbzx ^^^^^ 

(v) ^ ^ ^<7>i!E^<^lE^-MM=Sr#r, _ 
(v i) WL^Bmn^^'Ti^ii^^'^^ ^^'V^-t^^K^mb'^^t^M^-^-f i'^ 
TROSY NMR^^i^ h>'l''^^v^-C#^tL^> ■eOlfilR]:^ffit::^# U/c 

(v i i) mv^^ y(Dm,'^m^. isxv'miiUR'y^i-}^<onij^<7ymtm-^^ib. 

(v i i i) K^5e$tLf::-7hUiJ';^*^^'fbLT. ^ K^i >f ><^iBl^ffim^-t-^ . 
( b ) friB ^ > iJ' K«IB'fb'&i^ ^: b T g£ # *b ^xT V- ^ 

TROS Y^^^^' ^;^^4^ mWKttzitM^^M^^t^^^o 

[0 13 91 

ttz. ftrlBXS (b) isXX/ytfza (c) tC*5V>T->^7CTROSY NMRJ^-^iJ' 
[0 14 01 

Cli-C. ttflB (i i i) ^i:0^/*;t{± (v i i) S aup e YV ^ :^:r.i^ 
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N- H^>^(?)ffi?i*« 1.02 A<^J^^. mmim-^ -/'J > iJ^'D^nh «r 23. 0 k H z 
1 . 7 k H z i: LT. 

R^^^^' h;v=^^v>-c. k#g(7)i 5 tr:/*ti::^v^T^btL/cA 5trosy(k) t ^I 'b 
JiJLT<^^ (1) : 

A 5trosy(k) = 2Sij iO.5 D°nh cos^^ cos ^ S +(2/3) 5 i j I (l) 
i,j=x,y, z 

=&fflv>-r. m^^^n-r^^'^m\^im.^-t^S aup e^-^--7>U^:=^^^^>'>-^' 
[01411 

^ ^^N-iJ'Sl*! ^OS^^^kJis -^x-tf. S a u p e b U ^'J^J^V^ > 

10 14 21 

'J Ft/c(4T=l'^:^ h fc«^(7);^3t^'fb=£-^i:-&j5^S:dM::ov^-C{4. DO S *fflv>^ 
it7&*-e§;&o DOSO-ia^^J: ^9/I^$V^:^'^> «3tmb**J: "^S^a-t-^i tSr/p-To 
[0 14 31 

. ^i^u-^ri^ij^cojgM'fb'^j^^^^-^^a^j^^^-^iJ^st^^^t-^^^T-e. ^^atitJ'^^N-i^Krt 

Kp< ^ ><^i£l^1f ^ (B) =S:#^ ; 

• c:tLib@BlS]«# (A) iSXXr (B) 4rJi:«tLT. itL^@Blp]1f ^d^lH^'^^'&'&N tfc 

"[01441 _ 

TCTROSY T^MRy^^i^ h)Vt. Xm (c) \,z^Si\f>xn^tLfz~^^T^^OSY N 
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)^^-7.yr^V)v^')y (DMPC) ty^^-ij-y-f ;v^;^'7Tf-v';v3 

'J>' (DHPC) 

-j^^)7.YH)\^^^7.yr^V)\^^')y (DMPC) tv^^^^ ^ )^^^yri-y)^-=^ 

vy (DHPC) tvri^)i^mMi-hv^^ (SDS) t<Dm^m. 

y5 UT. h-f ;V53^;=^7r^v;V3U > (dmpc) t'J^^^y^ J^^-:^yr^V?va 
i;v (DHPC) t-bf-;VhU;<^;VTi^^^'i7-^>^n^ K (CTAB) t(Dm^^m. 
1 2 -y-0- Ft'v^'V- s n-i5'*U -bn- 3 -5}^;^^ * V > (D I OD P C) i: 

x-b (CHAPS) iiOii^t;. 

n_7;Vi^^;V-;j€U (jn^ V U 3 - >'V) / n - T;V^;I^T;V 3 - 

■fef-;vt:-';5^-'>A^n7'< K (CPC 1) -^^^y-;^-NaC US-^tr^ 
-t^;Vkf';i^->!7i>.^o^ K (CPBr) -^^•9-y-;V-NaC l.ta^tl. 
Halobacteriu mS<^^l^®f>T" 

(DMPC) i:v-\^-9-y ^;i-'f>^7T^v;^='V> (DHPC) t-b'^;vhU^^;vT 

>'^-.>Ayn5F (CTAB) t(Dm^'^X^^o 

\%mM 1 1 

10 1 5 01 

(MtfSi* -t ^ ^ ^^■'"^ ®^S5lS]) 
[0 1511 

(1 >f5 v:?^ V'f^v*^'7rf->^;v='U > (DMPC) s^^^-^-y ;vsJ^;^ 7 r ^ 
y/wnUV (DHPC) totl'&^^^fflv^^. ^>/N-i^K<7)llv^@eia]>fb) 

fftL<ii6. 8-8. 0(^pH. J:l9»*U<fi^ 6. 5(DpHT». DMPCtDH 
PCt^> »tL<{±2. 5-3. 0<^)?1^^. J:l9ie^t L<{±3. Q(Dm.^VCX^^^ 
;2,o icT^m-^tJ^. $ftL<{±5-2 0% (w/v) . J:«3«FtL<{i7. 5% (w/v 
) W«-C«ffit> *ftL<{±2 5-4 0'C. J:»)^tL<{i> 3 0 *Ct?^?-Sei6]=Sr^0 
o (M.Ottinger and A. B a x . J . B i o m o 1 . NMR 12.3 

^ ^2.^-^5';^^ (DMPC) fc-Z^^^^J-y-f ^VJ^^-^T^ 

tiiiEi^ 2004-3122170 
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pjva^y (DHPC) t vri^ V ^ (SDS) t<om.^m^m^^^. ^> 

±|B1<;5DMP C/DHPCMtcML-C. mkl:^. S D S <^ J: ^ ^:#m^SWJ=^» 

ie:^^^S^«=^R*Co SD S '^«U^^^'^t*'J>. pH^. 0^L<}i6. 0-8. 0. J: 

L< {i> p H-^e. 5t LT. $ftL< {45-20% (w/v) <Dmm-^'. 
tL<it. 7. 5% (w/v) t?. ;5'>^^•^'Ktii^•^^^:?l^L. $ftL<{42 0-3 5 
■C. i L< {4 3 CCX'^^M^Sr^T^o i<^:^'^. DM? C i: D H P C i: ^> 

L<{42. 5-3. Qc^m-a-Jt. J: I9$ft t < {43. 0 (Om^itX^M^t ^ o S D S {4. 
DMP C{iMLt:, L < (4 1 - 3 %»-r^o (J.A. Losonczi and 
J. H. Prestigard. J. Biomol. NMR 1 2. 4 4 7 (1 9 9 8 



(3. v5 h-f >'V'*;^"7r^v;i'=JV > (DMPC) tP^^-*r ^ ^ }^^:^y r -f- 
i^jua^jy (DHPC) t-fef-;!/ h 'J ^^;V'T>'^^'>A^n 5 K (CTAB) t(Dm^ 

K^(757[^g>&PK.^=£:S{t'5)fcii:){'{4, mK.it. CT ABO J: 9 ^I^M?Stt^J^^:fini-*o 
CTAB=Sr«L7t^^-e^>. pH*$fit<{46. 0-8. 0. J:i9ltf^t<{4pH^ 
6. 5 fcL-C. Sf^ L<{4 5- 2 0% (w/v) Oit^-e. J: «9 $f t L < {4 7 . 5 % (w 
/v) T% ^>'^^•^^«l^t^iS^^^&i:^i'^U »*L<{42 0 - 3 5t:. J: <9 » S t < {4 3 0 
rT'^T-IElfiJ^ff ^(Om^^. DMPCtDHPCt^. 2. 5-3. OOii-^Jt, $f 
tL<{43. 0Ofl'^Jt-etl'g-i-;5.o CTAB{4. DMPC{::^LT. l-3%«-r^ 
o (J.A. Losonczi and J.H. Prestigard. J.Biom 

0 1 . NMR 12. 447 (199 8)) 

(4. 1, 2 - v-0- Kf'>';V- s n-i^'U-tn- 3 -53^>^-7 3 'J >' (D I ODP 
C) ii S -' (3 V ^ KT'n tr;v) -i;^ ^;VT 2 - t; Kn^ v- 1 -ynyN'^' 

^}vyx.-V (CHAPS) i:<^xi^t/^fflv^^. ^ > ^ M<^^^^^\^<t) 

D I ODPC/CHAP SO<7)#J'^{4. 4. 8 7&«*it-e2b'2>**C: tL{C|Ja5S$tL35:V^o 
#*OSig55: V >'Jii«^2fe;R{4> 5% (w/v) -e*^>&^^c:tL{c|51^$tt>fcv^o 
<??pH{4, $ftL<{4 1. 0-6. 5<^«H-eab^o ^3'^=-@Bl6]{4. L<{4 1 0-6 0 
1C<7)^Ht?ab^ (S. Cavagnerof). J. Biomol. NMR13. 3 8 7 ( 

1 9 9 9) ) o 

[0 15 2] 

(5. n-T;v^-'^-'}^'J (aif^v>^*''; 3-;i/) /n -T;v^;V'T;i'3-^vii'^i^=2r 

±|B<?3T;^='-''^l!i'B-t;=S:> Pl^ig^L^S^ i:{4^v>7&«. ^T0i{C5% (w/v) ^^Sni"* 
ii:{cj:>9, SFi L< {40-4 0'C<^®H-e5'^iB|6l=SrilS-C§«>o T }^(^m.mt 
L"C{4. n-^^-y-^-^V^ /c{4n-^^J'^7->'V=Sr^^^'?>o n - T^V^;!/- .-K V (^^ 
=i-;v) /n-T;v^;vT;V'3-;votiJ'S-{4. 1:?^ L < {4 0. 6-0. 9<^|gH 
T-*><2>o pH{4. e^Op H:6^'KfflnrH6"t?*'5.o (M. Ruckert and G. 0 
t t i n g. J . Am. Chera. Soc. 122. 7793 (2000)) 

(6. mm^y r~-'j^m^^:h. ^y^-^^Kom^^w.]^'(t) 

p f 1 tfc{4^/^*3^^f ^ (TMV) (D X ^ ^j:mm'^<7)MM^^ir r - 

ff'-C07T-v^^JR{4. L<{41 0-5 Omg/m 1 <^^H-efflv> ^ tt-So ^^Bt 
L<(42 5mg/m I <OiiST-*>;S>o ^ HUmt L < ii 6 &.TX-^ ^ o ^M(OUmi}mm 
■S![mx$>^-^^\ Xy)M-tL<i±2 0- 4 OV<DmmX'^m-^ti^o (Hansen^. N 
at. Struct. Biol. 5. 1065 (1998) ;Clore'b. J. Am. 
Che m. Soc. 120. 10571 (1998)) 

(7. -bf-;vtru v^— "^^ n^^f F (C P C I) -;i/-N a C 1 
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tf^ti^2^;Hi Vi^-'^7Arn ^ K (CPBr) -^^-^f y -;i'-N a C Ul^t>«rfflv> 

CPBr •^^•9-y-;v=i : 1. 3 3 (w/w) ~1 : 1 (w/w) ^m^^^o Na 
B r <^iSE{±^ 0^L<1± 25-40 mMt?* 1? > N a C 1 $f t L < {i 2 0 0 

- 5 0 0mMl?2b;i>o C:<OvS^H!^K*<«ffi-r^f^<^Mfi^ $ftL<{il-10% (w/ 

(8 ^ Ha\ o b a c t e r i u mJl<75^m®fit'^fflV-S. ^ >'7^•^' g(^l|v^l5|^'fk) 
Ha 1 o b a c t e r i u mJS<7)^mifit. »t t< {i> H a 1 o b a c t e r i u m 
s a 1 i n a r i umO«»f>^^. 1 - 1 0 m g/m 1 Wi^ft-Cfflv^^o tt*<^^?0[ 
•2ajK. i3J;t/«^<7)pH5&^fiJfflnrt6-e*;5>o ?#?gLH^<^N a C l SftL<ti5 0m 

MJiHT-e^^o (Prosserlb. J. Am. Chem. Soc. 120^ 1101 

0 (1 9 8 8)) 

(9. ^Ita^H-tJUU-^^fflV^^. ^>/^•^K<^l|V^gBraKb) 

^@e[S]=l:^^-r*^«6lC'£^^i:^'2>i^fl--Mt^»-t-'So (F 1 emi ng?>. J 
. Am. Chem. Soc. 122. 5224 (2000) ) 

(10 .i^i; T^' u;vT 5 K'^^'v^fflv^^. ^ >y^°^K<7)i|v>gB[p]'^b) 

mmi^mi^^^m'^m'c-^^o (saas^. j. Biomoi. nmr 3 0 

3 (2000) ;Tyckoe.. J. Am. Chem. Soc. 122. 9340 (20 
0 0)) 

[0154] 

( T R 0 s Y v- ifi-)i^m^t7i- hnfz^'^m]^mWi(7)%^m ^^^^ m^m^ t <Ditm 

0 5mM a.\£^f-Z^ (8. ekDa) ^2 OmU Wmf" > U ( P H 
6 4) Km-LX7. 5% (w/v) (^DMP C/D H P C/C T AB =£r*#$^i:^^ 

[0 15 5] 

(H^) 

(NMR^*^) , vw.- 

TAB) ^K-T'^tL/i. v5 h-f Jl^'i^^-^r^v;!'::!'; > (DMPC) 
y ^;V5^>!.7r^v;l'3V > (DHPC) i:<^/NM-t;v (b i c e 1 1 e) M^m-d^ 
H NMR^^'^iJ' h^l't'^^^"C> 1 0Hz<^^5^Egm^:»'§i«:-^x.;2. idJcBS^J^ti^^ 
^r-V^ 3 O-C-ClBfi^L/co 7'-iJ'JDl*'^> ' 99.8 4MH z-c^^iiji-^ 

Va r i a n I NOVA 5 0 0 ^tft^±xmmLfZo "7 v ^ffi^tCOV-T. 
BJ^ibti 1 5 j^tcMLT^^^tL/^X^^itK.^^ H^^m^'-fJl'V a r i a n gHX 
NanoPr obe^j^ffiL^Co ^>7';HHlteii««^- 2. 6 k H z IC^^L, ^^#^^*I• 
L'C>'^M -b^V^SB^J l-M't"* > ^1^^ 'Srl^SL/c (Courtieu. J.: Bayles, J. P.; 
Fung B M. Prog. NMR spectrosc. 1994,26, 141-169.. Kurita. J.; Shimahara, H. ; 
Utsunomiya-Tate. N. ; Tate. S. J. MagnReson. 2003. 163.163-173.) o ' H-^ N^Sl 
U^f}yy^)>V^. ^H-^^N I RAP-HSQC;^^^' h>Vfr:::fev>Tffi!l^L/i^( 
Ottiger.M. ; Delaglio, F. ; Bax, A. J. MagnReson. 1998. 131. 373-378.) o ^ H- 
5 N TROSYJ^^iJ' (Pervushin.K. ; Riek, R. ; Wider, G. ; Wuthrich, K. Proc 

Natl Acad. Sci. U. S. A 1997. 94,12366-12371.. Weigelt. J. J. Am. Chem. Soc. 
1998 120 10778-10779.) 7. 5% (M/'^^) <7)DMP C : DHP C I CT A 
B^^M ■b;v^'^^i-^> 5 QmM<OVZ^m-f\'')'^^ (pH6. 4) iSJ^U'2mM ED 
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^xl)r-\'^. NMR p i p e T^OiT^A V7 h J^T^^°';'^-':^ (Delaglio. F. ; 
Grzesiek. S. ; Vuister. G. W. : Zhu. G. : Pfeifer. J. :Bax. A. J. Biomol. NMR 1995, 
6 277-293.) ^fflV^TiStSLfCo k*-^M=Sr> ^n^^APIPP (Garrett. D.S.: 
Powers. R.; Gronenborn, A. M. ; Clore. G. M. J. Magn. Reson. 1991, 95,214-220. ) 

. -^-i^-rtLl 1 lmsi3J:r/l 2 Sms-e^t?. 2. 0 0 (t 1 . ^ ^ N) XI 0 2 4 (t 
2 ^ H) ^«.^(7)-ThVi^>^-i^^X=^*L/co jAlaH>2:-t?n7^;VSr$tLfc;S#l-^S7' 
-Vti> ' H^TG^iZ/' 5 j^^X-e-tL-rtLHov^-C. 2. OHz^it^O. 88HzO 

[0 15 71 

(Se^iJx>v;K^ft#) 

le^JflS'tt T R O S Y V -7 h ^'fkis J: Z/^ * SlSi" ^ ^^J t^VJI'O^te^ 

(Press. W. H. ; Teukolsky. S. A.; Vetterling, W. T. ; Flannery. B. P. Numerical 
recipes in C 2nd ed. ; Cambridge university press: New York, 1992.) o Se^OxV'V 
;i/=^ mmr~-^^^htiML. ^LX-fu^^J^UOLUOh (Koradl.R. ; Billeter, M 

: mithrich. K. J. Mol. Graph. 1996, 14. 51-55.) i o T#in^ tt/c7k^IIT-=^* 
1-^1. 8k(DXmmm iFDB^m^^-r. IUBQ) (Vijay-Kumar.S.; Bugg. C. E 

• Cook W J. J. Mol. Biol. 1987, 194, 531-544.) i,- h flfzmmit^^ h w):^ 

Lfzo TROS Yv7 h<^ll^:^5Sai4<^^*=£^> ^m^titzr-'S^'i^y y^-HLx. # 
mii.6^M (SVD) nM- (Losonczi.J. A.; Andrec, M. ; Fischer, M. W. : Prestegard, 
J H. J. Magn. Reson. 1999, 138.334-342.) I9 ^i" ^ 1 13 i oTM L^Co -^J 

nnmm^ (-exp w /2 8')) ■^^^^■^^^f-^^^^^Ji^Zm^tv^ 

fzx Ts\s ^ X'Cab'So 

r^iy^XJ -XW. (Zweckstetter, M. ; Bax. A. J. Biomol. NMR, 2002. 23. 12 

7-137.) iiia«^tL^^fefc«m-r'5>^?£-e. ^y^J-i-M^x^n^^-^^ yjv^^w. 

it')i?i-J^<D^M-hb^(DmP^n-^^^^m%X%^^-t:ho :$:«7ty v 
i*. Jir-^^x:^:*^ (-exp («2 /2 ) ) ic*;5> i:^E^L/io ^^Xa\i. 

x^^. en. smizm^^fifzmmMizm-r^m^^f^fmmm^'^^^^o [^m^<Dn 
^]ai^fii-z^^ y )i^<Dmyj\^<Dm^n'^. ^L<:^^$nTv^^i: LT->5iV- h Lfz 
„ y.^^u^}'^fifzr-^T!)-h(omm^j:m<^Mmt. mmr--}^ tiy^^^^-h^iLi■z 

Astros y ^i:<^F4<^rms^i^^. 2. 5 5 H z*P«3f-r* -^H ioT^ro 

S^Ot:^?^ 5% (w/v) ODMPC/DHPC/CTAB/NM'fe;VlC?#MLfci ^ 

[0 16 0] ^ 
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mi} 



A5trosy/Hz°^ 


A5trosy/Hz 


13ILE 


0.64 


45PHE 


-0.23 


14THR 


3.01 


47GLY 


2,59 


15 LEU 


1.54 


48LYS 


-5.99 


16GLU 


1.86 


49GLN 


-2.63 


17VAL 


-0.76 


50 LEU 


0.31 


18GLU 


-3.08 


51GLU 


-2.01 


20SER 


-2.47 


54ARG 


2.75 


21 ASP 


4.81 


55THR 


0.23 


23ILE 


0.04 


56 LEU 


1.72 


25ASN 


-1.66 


57 SER 


5,55 


26VAL 


0.97 


58 ASP 


1,02 


27LYS 


0.66 


59TYR 


2.36 


28 ALA 


0.82 


60ASN 


4.69 


29LYS 


0.04 


61ILE 


5.74 


30ILE 


233 


62GLN 


6.21 


31GLN 


2.40 


63LYS 


-5.80 


32 ASP 


-1.96 


64GLU 


2.27 


33LYS 


0.77 


65 SER 


6.61 


34GLU 


1.32 


66THR 


A OA 


35GLY 


-0.54 


67 LEU 


4.34 


36ILE 


-3.50 


68 HIS 


0.54 


39 ASP 


3.12 


69 LEU 


1.09 


40GLN 


-2.63 


70VAL 


2.90 


42 ARC 


4.90 


71 LEU 


2,01 


44ILE 


2.05 


72ARG 


4.93 



rosy 



(MAS 



1 e sp i na i ngOB&-e^,^o MA S ^itffi L-CNMRilJ^'S:^T7 t , m.mi%1^ 
jj-i 5 N TRO S Y•7'-iS':**^^ A ^ t r o s y m=2r^ 

A5t r o 8 y ill=5^ 5 o s y (MAS#^>gffl) ^ Nt 

mm) 

[0 16 31 



. 7 kH z i: LT. 
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. JJXT<^^ (1) : ^ V / N . 

A 5trosy(k) = 2Sii 10.5 D°nh cosjS^ cos ^5 ^ + (2/3) 5 i j I C6; 

i j —X y J z 

*fflv>T. m^inii>^^W.m^^ir^ S a u p e t-'Sr—^ h ^^-^ 
[0 16 4] 

r 0 1 6 6 1 

a^^^^^^mHaiJti. «fe5^<7)B5^^«i^^^l^S9^ : IPAP-HSQCfe (Inphase-Antipha 
se mode Heteronuclear Single QuantumCoherence spectroscoKr; Otti^r . J.Magn Ke 
son 131 373 (1998)) ^m^^X. ^^H^,5^?-^flJffl UT^^I^] ^ll^l" J_mt-^i>V>T 

> ^gtB^70«*#-ii:T^eK:9-^*^^SSI^^^.t-*^^^t-«Si|iJ^tt;5,^ Jnh(iso) =l:fflv^-C. 

Dnh = ^Jnh(aniso) - ^Jnh(iso) ^ , .-^ ^ 

tLT. ^iH-^^N=i^^t°>'P^0^5^^^i=-^:^Dnh^Sr*i6^ii:i::J: "Qtr'So/Co 

r 0 1 6 7 1 

[0 16 81 
1*21 







flf/deg. 


iS/deg. 


r/deg. 




70.6 ±3.8 


69,7 ± 2.1 


78. 7 ± 2. 3 




73.1 ±1.3 


70.3 ± 1.0 


78.9 ± 1.1 



5^1:KJ T R O S Y ^^:h;V^'fb/cnt^- <b|lffliJi- * - ^ ^«^t|-C-^ -5. 75 i^^o 
[^M 3 1 

tJ£5fe(ONMRT'{±SiJ^i-'&ii:*«-e§'5:)6-o/v:3 0 kD a =S:®£;2)5-^fi«r^TS ^ 
Mmoltl^if^MtLX. f^,4 0kDaO^T-»«r^i-^mRNA5' "^^^^^Jr^^^f 



[0 17 11 
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-^J 2 tlWl^litcS a u p e h U ^;^:nVp^ V > <^^^=Srfi^v.. ^ ^Jt Jt*? 

10 17 3] 
I 0 1 7 4 1 

'f^ai'J-nb'^tJti. mRNA5' -^^«;'li°vm*^tS14'fb-r^GTPi:WO 

m^^'fb^mRNAS' l;°:-m#t'^^li^t#;i«btL^/c*. iJJ.T<^ J: "7 l^:^ 

[01761 

mRNA5' -:^^^-;'e>'<?'^«(7)ieia]1«^=Sr#^o 'ftffi'fb'^'^i:L-C{±. 
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